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*Deductive reasoning 


Solid chrome plating on top and bottom 


every oil ring, for badly worn engines. 


No so-called “chrome” piston ring set is complete 
unless it offers the protection of chrome on the TOP ring 
as well as on the oil ring! For the top ring operates 
where most wear occurs. . .where heat is highest, 
pressure is greatest, and lubrication is poorest! 


Because it provides double wear protection. . .with chrome 
on both the top ring and oil ring. . . Perfect Circle’s 2-in-1 
chrome set seals compression and controls oil for over 
twice as long as old style ring sets! No tedious break-in 
period, either! So, for thousands of extra miles of top 
engine performance insist upon 2-in-1! Perfect Circle 
Corporation, Hagerstown, Indiana; The Perfect Circle 
Co., Ltd., Toronto, Ontario. 


Perfect Circle 


2 in 1 chrome piston rings 


The standard of comparison 
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101 Pc. Spinning Outfit 


AIREX “‘MASTEREEL” & 
H-I REGISTERED SPINNING ROD 
and COMPLETE SPIN KIT... 


GENUINE “NYLON AIR MATTRESS 


ss 50 1 VANE — 


Kei’ Sprting Goods, Ie. ¥ 

Dept #53) ORDER AY MAIL 
Tengen, tens A 
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| Jet-Propelled Weed Cutter 


| Vacuum Motor Powers Edger 


News and Pictures 
7-Ton Wheel Will Raise New Bridge.. 
How Plywood Is Mad 


Mechanics and Homebuilding 


Uses for Aluminum Insulation. 
How to Muj 
How Does a \ 
Keeping Glass from Foggin 


Departments 


TRB cssssssnssnen 
Last Minute News and Notes, 
New Ideas 


Id Like to See Them Make. TI 
Wordless Workshop. 
New Tools. 
Keeping the Home 


One-Evening Shop Projects 
New Shop Idea: 


ts from the Model Garag 
How Much Did You Learn 


Meet Our Railroad Expert 


Henny Comstock, 
who illu 
wrote 


¢ enthusi- 
ince 


his gra 
parents — railroad 
telegraphers both. 
A writer and edi- 
tor, as well as an 
artist, Comstock 
has written many articles on railroading 
and done the pictures for many of them. 

s he was the editor of Rail- 
ince 1952 he has been 
an associate editor of Porutan Scence 
Moser and its foremost railroad ex- 


Poo night secsally.a nelghiboe of Gom- 
fucks. plioesl tnt sg het bad oars 6 
passing train 1 Som 
stock joined in investigating and found 
a il. While the neighbor went 
to phone, Comstock flagged down a 
senger train and a fast freight. What sur- 
prised their grateful crews was the expert 
ay he did this too—with the standar 
‘washout” sign: it waved back and 
forth horizontally across the fack. 


EXPERT SAYS YOU CAN LEARN NEW TRICKS! 


New tests, cited by an expert in news 
stories, show that: your ability to think 
increases with age; your powers of deduc- 
tion are greater; your judgment is better. 
1.0.8. KNEW IT ALL THE TIME! In the I. C.S. 
files are thousands of case histories of men 
and women of every age. Their successes, their 
Promotions, their raises prove that men and 
women past school age can learn! Listen to 
ALL.G.* “Up until I took the course, I did what 
Twas told. But now... [tell others what to do.” 
1.C.5, GIVES YOU EXPERT GUIDANCE FREE! Do you 
have the feeling you're “stuck” in your job? 


Your trained 1. C.S. counselor will appraise 
your abilities, help you plan for the future. 
Listen to D.F.K.* “Before enrolling, I was a 
foundry laborer. Today I am a draftsman, en- 
joying a % increase in salary 


Famous 1. C. S. texts mi 
whatever your age, you're more capable now 
than you've ever been. But don't delay! Pick 
your field from the coupon below. Mail the 
coupon today! We'll send free “success” book, 
survey of opportunities in your field! Mail now 
for 2 free books. ‘Namen onrauest 


1.C.S., Scranton 9, Penna, 


INTERNATIONAL CORRESPONDENCE SCHOOL 


BOX 7671-N, SCRANTON 


\Witdout conor aligation, send me "HOW fo SUCCEED” and the booklet aboot the course BEFORE which | have marked X: 
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Navys new radio Voice’ 
dedicated to America’s security 


WORLD'S MOST POWERFUL MILITARY RADIO TRANSMITTER 
A 6-YEAR NAVY-RCA PROJECT! 


On j= Creek, in the State of Washington, stands the 
world’s most powerful mili radio transmitter 
antenna stretches from mountain peak to mounta 


A 6-year project of the Navy and RCA, “Big Jim” 
was built and installed to provide the Navy, for 
the first time, with instant communications with 
naval units everywhere, on the seas and under 
the seas, on land and in the air. 


Speaking at the dedication ceremonies, Gen, 

Sarnoff, Chairman of the Board of RCA, said: 
“May I express the wish, which I know all in 
our Armed Services share, that this power- 
ful instrument for transmitting inte epace 
may add to our national security and to the 
peace of the world.” 


‘The first message flashed by the “Big Jim” trans- 

mitter was from Admiral Robert B. Carney, 

Chief of Naval Operations, to U 

personnel around the world. He said 
“With this message we forge another link be- 
tween you and your homeland. With it, we build 
anew security channel from America to the naval 
units which form its outer ramparts of defen: . 


to transmit first: messa 
fleet units around the world. 


J 
RADIO CORPORATION OF AMERICA 
World leader in radio—first in television 
G Poputar science 


LEARN 10,000 SPANISH 
WORDS IN JUST 10 DAYS 


Amazing New Method Uses Your Knowledge 


of English to Avoid Months of Memorizing } OE AMAZING RESULTS UKE THESE! 


Method Proved by Thousands, Including Ben Grauer, ine tut’ tearning’ spanish ns for weeks star, 

Ex-Ambassador Griffis. Students Start Using Sentences Madrigal came to my escue wih het femark 

From First Lesson, Learn Pronunciation From Expert 
Teacher. Try it At Home Before Paying a Cent! 


NOW fou can learn to speak, read and write Spanish— 
in far less time, and at far less cost, than you ever 
dreamed of-with Madrigal’s Magic Key to Spanish! 
‘You can start forming sentences from the very first les- 
son; identify thousands of Spanish words after only a 
few more lessons! For here at last is a unique language 
method that does not rely on your memory or mechanical 


study. Instead this brand new approach enables you COMPLETE 
(a). to build a large Spanish vocabulary quickly and $ 85 


tor Res 


easily from English words you already know (b) to use 
your own commonsense creativeness in expressing ide 
phrases and sentences in Spanish (c) to hear, on amaz- 
ingly life-like rec- 
ords, exactly how 
CAN YOU RECOGNIZE drill spoken, 

so that y can 
ANY OF THESE WORDS? | speak it like a na- 
tive! 

For the first time, 
through Madrigal’s 
5 Magic Key to Spar 

eothnite ish, it’s really easy 
dintiote: to learn Spanish, 
recognise even a few of there | NO matter what 
the Spanish language is yours for | YOUr Need or pur- 
the asking, For this unique new short-cut. | pose—whether for 
method starts by using your knowledge of cultural enrich- 
Enélith to help you identify thousands ment, for vacation 
slow ‘Not only thet owe Atsangsr, | PE in| Spanish- 
Magic Key gives you the thrill of forming | SPCaKing countries; sehiy welignted, Keep It anc. send only’ 1.85, plus 
complete Spanish sentences right from | fOr use in business, cot, as fret. payment, a 
the very first lesson! or as a help in ee we usa 
your career! 


popular importante atractivo 
central 
restaurante 


What Is Madrigal’s Magic Key to Spanish? 


‘The complete Madrigal’s Magic Key to Spanish consists 
of 45 easy lessons, plus a vocabulary section of nearly 3.000 

ome on ‘expressions, all. bound into a 
male hand LUS two. 13-incl long-playing 
ecords (equivalent to. fiteen ordinary records.) Each side 
of these records is divided into bands coordinated with the 
Printed lessons in the book, so that you mot only learn how 
{o read, write and translate into Spanish, but you also hear 
exactly how ‘you should pronounce itt if you have beard 
today's new long:playing records selling for up to $5.95 each, 
you know the clear real-life quality you may expect from 
These comparable language records. They sound as though 
Your instructor is in your own room, seated i front of youl 


Key to Sponish consisting of the 

Tory ‘bound in one volume, plus two 12-inch Long 
fords. 

if not thoroughly pleas 

yrthin' 10 days, "without "cay forher ‘blige 


Never before has a Spanish lagna course of sc com 
letenest authority tnd ease of learning cen offered ith 


si tent and rocodds af suck amariagly few cost Dail Free: @ ZONE NO. 
Trial Coupon, SAVE Mor 
NELSON DOUBLEDAY INC., GARDEN CITY, NEW YORK Pe nope 
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that better gear makes fishing more fun. That's 
why no fisherman is permanently satisfied 
with less than the best! 


In outboards, that’s Mercury— the outboard 
that has won the respect, admiration and confidence 
of en who know fine engines — and appreciate 
“years ahead” engineering anc ign that make 
‘Mercury America’s most-wanted outboard! 


Move up to a Mercury now! See the 15th 
Anniversary Mercury line at your dealer's . . « he's 
listed in the yellow pages of your telephone book. 


KIEKHAEFER 


MERCURY mark 20 


reverse gear and neutral. Alternate Twin 
Write for FREE Illustrated Catalog! 
© 1954 KIEKHAEFER CORPORATION, Fond du Lec, Wis. 
Feotures of Mercury motors are protected by issued or pending patents. 
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‘© Smart, compoct design 
© Twist-Grip Spork ond 
Throttle Control 


(© Full-Feathered Safety 
Steering 


© Superior Idling—for 
slower, smocther trolling 


* Variable Volume Retex 
joter Pump— 
non-clossing, siltproof 
© Uni-Cost One-Piece 
Geer Housing 


© Remote Fuel Tank 


FIX TV #% RIGHT AWAY 


», | —even if you never fixed a lamp or doorbell before! 


HY hasn't somebody done 

this BEFORE? That's what 
you'll exclaim the minute you 
Start browsing through this 
amazing new one-volume course 
in TV and radio repair. 

For here at last a well-known 
EXPERT has found a way to 
tell you in PLAIN ENGLISH 
how to fix almost ANY radio or 
television set. (And he even tells 
you where you can go to have 
the extra-tough jobs done FOR 
you... at reduced professional 
rates.) Right from the very fi 
chapters you can start doing 
simple repairs . . . and before 
you're HALF way ‘through the 
course, you can fix HALF the 
television and radio sets that 
you encounter. In just a few 
weeks you can start fixing your 
own and friends’ sets... get a 
service shop job . . . even start 
your own money-making busi- 
hess at home. 


Why It's So EASY to Understand 

You get no complicated fo: 
mulas, algebra, laboratory ex- 
periments, technical double-talk. 
instead you deal only with the 
parts, that go wrong in sets- 
ow to recognize the trouble— 
and what to do about it. "Easy 
as A-B-C" directions and 700 
clear photos, diagrams, and 
drawings show you exactly 
WHAT and HOW to fix, step- 
by-step. 


Tain HOW TO Tea 
ON THE BIG DEMAND 
ros nabio-ty Renan 
ee re 
cl A 


McGraw-Hill’s Amazing New Low- 
Cost Course Skips Confusing “Theories” 


everything 

know about where and 
parts, wh 

ket an official cin 

ny ‘recelver! ho 


Use asic tools: how to test tubes 
WITHOUT 'a tube tester: “how ‘to 
use 5 


SEND NO MONEY 
this_ book 
lays BEFORE 
you decide if you wish 
to own it. Try it out 
FREE on your own or 
‘a neighbor's set. See 
how simple 

makes nearly every re- 
pair job. Make it pay 
Jor itself in 10 days or 
don't keep it! Mail 
coupon to: MeGrew-Mil 


The author is Associate Edi- 
tor of Electronics Magazine. He 
spent FOUR years making this 
one-volume course practical and 
easy-to-understand—even for an 
“un-handy” beginner. 


‘ou need to 
how t 


PARTIAL CONTENTS: 


and 


| FREE 10-DAY TRIAL COUPON 


McGrew-Hill Book Co., Inc., Dept. PS-3, 
327 West 4131 St., New York 36, N. ¥. 
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DIRECT FROM GERMANY 


Solingen 
> Steel 


The famed BLACK FOREST HUNTING KNIFE 
made in Solingen, Western Germany of super- 
fine Nicht Rostend (non-rusting) steel is NOW 
available here! The rugged beauty of this 
superb knife has already won recognition for 
design in industrial circles on the Continent 
and its utility and value as an aid in hunting 
and fishing has made it a prime favorite with 
sportsmen all over Europe. Its 
blade is actually sharp enough 
shave with; the genuine leath: 
scabbard is metal-tipped; it will 
stand up against the most rugged 
treatment! Length, 10 inches. The 
tough, sturdy Solingen steel assures you years 
of dependable service. 


MAKE THIS TEST.... 


Place a coin the size of a half dollar on some pleces of 
thick cardboard. ‘Plunge ‘the. point of ‘the Black Forest 
Hunting “Knife downward. ‘The knit 

pierce the thick coin 


iimited ‘and the low 3.08 
‘& ‘feabbard: means 
t' fast! Send 3.98 for prompt, free dee 
postage. Your 2.95 back quickly If 
fea! Use convenient coupon below! 


THORESEN’S, Dept. 7-C-80 
352 Fourth Av. New York 10, N.Y. 
imeanenuee, TT 


THORES Dept. 7-6-0 


nelused—Send prepaid. 


H 

1 

Outstanding 9 5 | ! Dpscnd COD, plas postage, os ! 
Value! bd i} 4 1 
1 i] 
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This FREE SAMPLE LESSON 


will prove you can become an expert 


BOOKKEEPER... ACCOUNTANT ' 
or C.PA. 


‘THIS SAME LESSON HAS STARTED HUNDREDS 


OF THOUSANDS joword woll-poid accounting 


incomes and good jobs 
by thousands of men 
Accou today. 
ing from $4,000 « 
per year... why 
career for yourself? 


10,000 and more 
Jaunch such a 


Do you doubt that you can? 
Nearly 10% 


of all C.P.A.’s 
in the U.S. have 
been trained by the 
LaSalle Problem Accountancy simple, interesting, 


‘step-by-step to a complete mastery of Account 
Method degree of Certified Public Accountant if you 0 a: 


vend. you—without 


It doesn't matter whether 
whether you don't know a debit 
anced account 


GOOD-PAY JOBS 
IN 5 BIG FIELDS 


Ut you were an expert accountant right 
now, chances are you would find yourself 
mong the highest-paid of all profession 
men and women. Surveys show tha 
‘accountants earn more than those in other 
Junior profession 


spare hours at home—without losing a day from your present job. 


So right now, today. 
dvancement 


‘employed, and 


tarted many thousands towar 
Mail it today! 


mum income and job security 
times oc bad, And under LaSalle’ 
Jem Method” 
‘till learning—either in spe 
time employment 

yourself with no capital required. 


1 
H 
Get the latest information by sending | 
1 
1 
u 


for high-pay, Accountancy positions. Send. Free 
page book, “Accountancy, the Profession That 


Scall without cost or obligation, 


for our 48-page book, “Accountancy, the 
Profession That Pays”... plus fece sample 
lesson. Thecoupon aright willbringboth to 
you without cost or obligation. LaSalle Ex- 
Aension, 417 S, Dearborn St. ChicagoS, I. 
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Beautiful Wood Paneling like 
this costs so little to have! 


Distinctive Weldwood Plankweld®— 
guaranteed for life—easy to install— 
see it at your lumber dealer's now! 


DO IT YouRSELF Plankweld 
is genuine wood wall panel 
ing, factory prefinished to 
soft deep lustre. Ready for 
immediate installation; each 
package contains special 
metal clips which are nailed 
to wall to hold panels in 
place. Panels are edge 
grooved and overlap to con- 
Ceal clips and nailheads. If 

‘ou can hit a nail or saw a piece of wood you can 

install Plankweld easily. Can be installed on any 

to studs without furring. 


nail-holding wall or direct! 
Plankweld is guaranteed for the life of your home! 
(CHOOSE THE WOOD YOU WANT. 163; x 8 Plank- 
weld panels come prepackaged (10814 sq. ft. to 
package) and are available in birch, Philippine or 


Honduras mahogany, plain sliced oak, and walnut, 
44" thick, Now you can have a beautifully paneled 
wall for less than you think, See them all at your 
lumber dealer’s or at any one of the 60 United States 
Plywood or U.S.-Mengel Plywoods showrooms 
located in principal cities, or write for complete 


information. 
. 
Weldwood ws 
Plankweld Paneling 
UNITED STATES PLYWOOD CORPORATION 
World's Largest Plywood Organization 
Weldwood Building, 55 W. 44th St.,New York 36,N.Y..and 
acs -waont tivwonen” wes: Loupe Kasmy 


12 rorutar science 


Parakeet Problem: No Eggs 

I read your article on parakeets [Oct. '53, 
p. 140] and just loved it. 

I have a pair of ’keets and think there's 
nothing like them. However, I now have 
problem, I'm trying to breed my pair. I put 
them together about two months ago. Two 
ifter they were together, I hung the 


nest box. The birds act loving enough—but 
no eggs, 

The female won't let the male near the 
nest box. It’s a cardboard box with an open- 
ing at the top with a perch just below, and 
on the bottom I have a concave wooden 
board. The female is forever going in and 
chewing the cardboard to little pieces. I 
noticed one day that she was piling them in 
the concave part only. I know they don’t 
build nests, yet I can’t understand her doing 
this. 

Mrs. Preston L. Stocum, Selinsgrove, Pa, 


Our staff expert on parakeets warns that 
you shouldn't pin too much hope on your 
bird's new passion for tearing up card- 
board—some parakeets are just destructive. 
He suggests that you: (1) get a new nest box, 
preferably of wood; (2) get a new male. 


Why Red, Blue and Green? 

In your story on color TV in last Novem- 
ber's issue [p. 120], why did you state that 
it would be best to have an electron gun for 
each of these three colors: red, blue and 
green? Why not, instead, for red, blue and 
yellow? Blue and yellow make green, so 


You Practice Broadcasting {9 ~] You Practice Servicing 
with Parts 1 Send > with Parts! hes 


Nothing takes the place of FRAC. 
2 THCAL EXPERIENCE. That's 


Tehakig a ‘BY DOING. You 


show Jos Kew, Mad soaps 
fy bay e-page book 

Exviche Eason, tot FREE, 
Seco equip you alld 


want at Home tobe 
EVISION Technician 


ie} America’s Fast Growing Industry 
Offers You Good Pay, Success 


Do you want s good pay job. a bright future, security? Then get 
Into the fast growing RADIO-TELEVISION industry. Hundreds I've 
trained are successful RADIO-TELEVISION TECHNICIANS. Most 
hhad no previous experience, many no more than grammar school 
education. Keep your job while training at home. Learn RADIO- 
wt * | TELEVISION principles trom easy-to-understand lessons. Get prac- 
[re stations teal experience on actual equipment you build with parte I send you, 


This rena to 
tie to get, 4 out Make Extra Money in Spare Time While Training 

= ~ as Oi Fn cue Tt ne you SPECIAL BOOKLETS that 
show you how to service neighbors’ ‘Radios in spare time while train- 


1 TRAINED ing: Use MULTITESTER you buld to help service sts, pet practical 
experience working on cireuita ramon to io and Television. 
THESE MEN Find out how you can realize your ambition to be successful in the 


prosperous RADIO-TELEVISION industry. Even without Tele- 
vision, the industry is bigger than ever before. 115 million home and 
auto Radios, over 3000 Radio Stations, expanding Aviation and Police 
Radio. Micro-wave Relay, FM and Television are making oppor- 
tunities for Servicing and Communications Technicians. 


Mail Coupon — Find Out What Radio-TV Offers You 
‘Send for my FREE DOUBLE OFFER, Cut out and mail coupon below. 
‘Send in envelope or paste on postal. You will get actual Servicing 
[Lesson to prove it's practical to learn at home. You'll also receive my 
“GER. G4-paxe Book. "How to Be a Success in Radio-Television.” Read what 

ry graduates are doing, earning, see photos of equipment you practice 
’ with at home. J. E. Smith, President, Dept.cm 
T_{sephone Operator, Government Radio: National Radio Institute, Washington 8, D. C. 
Shar Service (Bee 


Cn ep cechagrend 


7 
eM reid bass eon ne 
“ity’@ Brora: Lote Ry 


Good Job with Stetlen 


bs 


EE SMITH, President, opt CB 
National Radio Intute, Washington 9, D. 


AVAILABLE 
to all qualified 


VETERANS 


UNDER G.I. BILLS 
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Your engine's life depends on a film of 
oil 3 times thinner than self ane tape! 


‘engine's piston rings 
rinder walls only 1/1000% of am inch 


Use high-quality Quaker State 


for the super film that gives 
greatest oil mileage 


SUPER FILM! That's Quaker State’s name for the 
film of oil so pure, so heat-resistant, so high in 
quality it provides perfect lubrication for your 
car's engine. Quaker State Motor Oil is refined 
from 100% Pure Pennsylvania Grade Crude Oil— 
nature's best. It is the result of 50 years of con 
tinuous improvement and specialization in 
automobile lubrication. Made to meet the extra 
demands of today's high-compression engines— 
to give them complete protection. 


ASK FOR... 
Quaker State Motor Oil 
is made to suit the re- 
quirements of all makes 
of cars and for every 
type of service. Ask 
your dealer. 


QUAKER STATE OIL REFINING CORPORATION, OIL CITY, PA. 
Member Pennsylvania Grade Crude Oil Association 
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you could have both green and a true yel- 
low by using red, blue and yellow. as 
primaries, 

Ina Franxet, Pelham Manor, N. Y. 


Color TV is basically different from paint- 
ing, printing and color movies. Instead of 
using pigments to subtract certain colors 


| from white light and reflect the remainder 


to the eye, it adds light of diferent colors 
together and directs the mixture to the eye. 

In an additive system like this, the best 
primaries are red, blue and green. You can 
create most other colors by mixing light of 
these three in the proper proportions. You'd 
get yellow, for instance, by mixing green 
and red. 


That Bewitching Twitch Again 

What happens in dowsing [Oct. '53, p. 
99] is that the magnetic field of minerals 
the electric field of running water aff 
the nervous sys 
tive humans who possess the sensory gi 
ig, homing and tracking animals, 
s and muscu- 
ions to cause the divining rod 


lar reflex 
to dip. 
Ten Powerit, Great Neck, N. Y. 


| Likes Beginning at the End 


I agree with the readers who have de- 
clared that they prefer to page through 
magazines from back to front. I have a 


| similar approach to projects in my shop. 


I picture the finished project, then 


ards until I am at the starting point 
of selecting the kind of lumber that I want 
to use. 

Dean R. Mayes, Pine Grove Mills, Pa. 


Endorses Bible Story 

I wish to compliment the editors for the 
excellent article by Herbert Yahraes in the 
December, 1953, issue [p. 86], “Infrared 
Rays Clarify Bible Texts.” 
Ir. Yahraes has done an accurate and at- 
tractive job of writing, and the editors by 


| 


INVENTORS 


Lear how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys } 


42-C DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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publishing the article have struck, Iam 
sure, a new vein of popular interest. 
Rev. Evpoy W, Kocu, College Park, Md. 


That Cadillac on the Cover 
Since when has Cadillac, or y other 
American automobile company, for that 
matter, been producing an automobile with 
a right-hand drive in recent years? Better 
take a look at the Caddy on the cover of 
your February issue. 
Freperick M. Denny, Milford, Conn. 


Our cover artist insists that he intended 
that Cadillac for export to England, where 
all cars wear the steering wheel on the 
right, 


No Tip-Off for Burglars 

In your November issue [p. 161], Carl 
Ayars said he would like to see them make 
ratchet device to drown the sound of falling 
combination tumbler 

Unless Mr. Ayars has a very old-style 
safe, he need not worry about a burglar 
hearing any sound from operating the com- 
bination which will tell him how to set the 
dial to unlock the safe. 


Modern safes have from three to five or 
six rings or disks, in each of which a slot is 
cut. To unlock the safe, all of these slots 
must be in line in a certain position in rela- 


tion to a ley 
or slides into it, as the case may 
be. ither lever nor bar comes into con- 
tact with the disks while the combination is 
being operated and therefore there is no 
sound to indicate the position of the slots 

The sound heard when turning the com- 
bination is the striking together of the lugs 
or pins in the disks which cause them to 
turn to the unlock position. The burglar 
cannot possibly tell what the relation of 
the pins is to the slots, so cannot open the 
safe by “hearing the tumblers fall.” Old- 
style safes have a lever which rides the 


only 


Ride the newest, most exciting Raleigh of them all—the beautiful 


Sports tight Coaster with the new Tri-Coaster Hub! 


The Sports light Coaster, only bicycle with a sole, sole coaster broke ond 
3-speed gear! All this plus on emergency front hand brake. 


Only Raleigh has this EXCLUSIVE Tri-Coaster Hub! 


The Sports tight Coaster $69.75 


‘And don't forget the handsome precision-built Sports Light Roodster, 


easy-to-handle Raleigh favorite ot only $63.75. 
wei 


RALEIGH has it! 


3-SPEED and COASTER HUB 


first in the world 


Raleigh Industries of America, Dept. P - 687 Boylston St.- Boston 16, Mass. 
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INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can. 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
PATENTS Prrceeinienie PATENTS 
142-¥ VICTOR BUILDING. WASHINGTON 1. D. 
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‘The Alcoa label tells you at a glance . .. 
here is today's most modern screening. 
Screening that will never streak your 
light-colored window sills and siding, 
stays good looking year after year, 
won't rot, sag or burn. 

Woven from a specially developed 
Alcoa® Aluminum Alloy Wire by lead- 
ing manufacturers, this superior metal 
screening is available now—for re- 
placement—in standard and custom- 
made screens, framed or tension type, 
and in better combination units. 

‘Ask for Aluminum Screening made 
from Alcoa Alclad Wire. Specify its 
use in the screens you buy. Look for 
the Alcoa label—your guide to today’s 
finest, long-lasting screening, woven to 
meet both Federal and National 
Bureau of Standards Specifications. 
Avuminum Company oF AMERICA, 
1929-C Alcoa Bldg., Pittsburgh 19, Pa. 


ALUMINUAA 


ALUMINUM COMPANY OF AME 


ALCOA ON TV brings the world to your armchair 
with “SEE IT NOW” featuring Edward R. Murrow, 
‘Tuesday evenings on most CBS-TV stations. 
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| Helicopter 


edges of the disks and can be opened by 
hearing or feel or both. 
C. L. Bossaever, Rockford, Ill. 


Would Limit Cars to 70 M.P.H. 

Instead of building superhighways and 
blaming the teen-agers for the many acci- 
dents, blame the car manufacturers. A bet- 
ter-constructed body with less horsepower 
would save a lot of lives. 

The extra oomph that Wilbur Shaw tells 
about getting him out of a tight spot [Nov. 
"53, p. 99] is okay for a driver of his ex- 
perience, but I imagine a lot of times that 
extra oomph will make a less experienced 
driver try to pass and get into trouble. 

Jor H. Kuety, Lancaster, Wis. 


A Hut That Sprang from Print 

I enclose a photograph of handiwork of 
mine that resulted from reading Jerry P: 
ker’s article on “How I Built the Hut’ 
[June '53, p. 178]. 


My version, variously known as the Wig- 
wam or the Doghouse, used salvaged 10- 
foot crossarms for framing floor and roof 
sections, resulting in a floor space of ap- 
proximately 100 square feet. 

The front section, featuring a Dutch 
door, is covered with green asphalt shingles, 
while the roof is aluminum siding, painted 
with green metal paint. The whole structure 
is leveled on concrete blocks. At present 
the hut is used for storage. But it’s a fair 
bet it will wind up in the summer as an 
overflow sleeping cottage. 

J. E. McKiyvex, West Hill, Ont. 


lows Out Fires 

Last August, you published a letter [p. 8] 
from Robert J. Mills of Valley Stream, N. 
suggesting helicopter fire engines. 

A friend of mine, flying a training heli- 


Tomorrow’s leaders 


are busy tonight 


Lighted windows and burning ambitions. 
The two go together. And with them, in 
over 100,000 cases, go th 
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FOR ALL HOME 
WORKSHOP EQUIPMENT 


LOOK IN THE 


‘YELLOW PAGES’ 


OF YOUR TELEPHONE DIRECTORY 
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copter, actually used his craft for this pur- 
pose—in an unusual way. From the air he 
spotted a landing accident on a field. The 
crashed plane began to burn, My friend flew 
over it and hovered there, blowing out the 
fire with the down-wash of his rotor 

The C.O. found out about it and tried the 
same thing on a junk airplane that had been 
deliberately set afire. The helicopter ag: 
blew out the blaze. On the third try, how- 
ever, the tank on the junker blew up, nearly 
clobbering the hovering helicopter. That 
ended the experiment. 

Seriously, though, I believe that heli- 
copters will eventually take over from sur- 
face vehicles for fighting fires and for ambu- 
lance and police work. 

Less seriously—that down-wash also spins 
a pheasant in nicely or drives a cornfield 
quicker than a good dog. 


Onvite Lirrent 
Reserve Helicopter Sqdn. 731 
Grosse Ie, Mich, 


Settling an Atomic Dispute 

I think you made a mistake in printing the 
statement that “there are only 90-odd 
atoms” (Jan. p. 173]. I say there are ap- 
proximately 1,080. As proof of this state- 
ment, I refer you to General Electric's 
Chart of the Nuclides, revised November, 
195 


Frank Giaconnt, Trenton, N.J. 


By “atoms” we meant basically different 
kinds of atoms—chemical elements—and 
there are 90-odd of t idicated by the 


90-odd different atomic numbers identify- 
ing the elements. If you count all the sub- 
io 


divi s of the elements into isotopes, as 
the GE chart did, you will, of course, get a 
much higher figure. 


Cobb Got a Push from the Wind 
You stated in your December is: 
12] that John R. Cobb set the world’s 
lute speed record for automobiles by tra 
g 394.196 m.p.h. I read in the Encyclo- 
pedia of Sports that Cobb was the first man 
to go over 400 m.p.h. in an automobile. Is 

this right? 
Evcene Nienopa, Brook! 


N.Y. 


Both statements are correct. Cobb estab- 
lished his record by averaging out his speeds 
in one run against the wind and one run with 
the wind. On the run with the wind, he did 
go more than 400 m.p.h. 
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| says M.R.Stanley of Montana. Many 


with Science's New Midget Miracl 
PRESTO Fire Extinguisher 


'—so can YO! 


HIS is an amazing new kind of fire 
extinguisher. Tiny “resto” (about 
the size of a itashlight) docs job of 
bulky extinguishers that cost 4 times ax 
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Inventors 


The following are the usual preliminary 
steps to take toward patent protection. 


You are advised first, to make a 
disclosure of your invention. Date, sign 
and have this document witnessed by 
two or more persons who are capable 
of understanding your invention. The 
“Evidence of Invention” form men- 
tioned below, we offer as a convenience 
in making your disclosure and in start- 
ing action leading toward patent pro- 
tection. 


Mail your disclosure to the registered 
patent attorney or agent whom you 
select to assist you, together with a 
letter authorizing him to conduct a 


New! Stewart-Warner 


MOTOR 
MINDER egy 


Makes every trip ~~ 
fac an economy run 


Mounted on your dashboard, Stewart 
caulk new driving gauge and engine analyzer 
tells as you drive how to get more miles per gallon 
how to get top performance from your engine. 
Motor Minder warns immediately of faulty per- 
formance of spark plugs, carburetor. valves, timing, 
rings, manifold, muffler. etc. Swivel mounting makes 
illuminated dial easy to read from any angle. Sim- 
ple to install—complete instructions included. 
et upely sos soe Me 


"Winder wit be 


STEWART-WARNER 


Instrument Division, Department P-34 
1840 Diversey Parkway, Chicago 14, Illinois 


26 rorutar science 


preliminary search among previously 
granted U. S. patents for similar types 
of invention. He then prepares for you 
a report on the probable patentability 
of your invention and, if the report 
is favorable, recommends the further 
course you should take. 


‘and our instructive 
sctlon for Invent 


EVANS & Co. Wt Vn Gane 


to cl 
pOwBoATs © PRAMS © NABOUTS « caulens 


Now you can build your own boat, 
no previous building experience. It's easy--yé 

Cost. Each part of the famous U-Mak-| 

machined—frames, stem, transom, keel, and planking, etc., 

Sre ready for assembly” "Kite are’ compiete in every deta 

Gnly the finest materials are used. For high performance, 

safety and durability investigate U-Mak:It boat kits, today! 


‘SEND FOR BIG ILLUS. CATALOG 


Shows srerta U-Makett 
fan 


703R Whittier St.- Bronx 59, N.Y. City 


THOUSANDS OF MEN ARE RAVING ABOUT THIS GIANT Gi 


NowYOU Can Be aGhackazjack’ 
at Auto Repairs! exag 


REV SED, 


ON! 
Fasy-Stop-by-Step Instructions Show How epitl 
to do ANY Job on ANY Car—from 
a 


———— 


MOTOR’S 
AUTO 


Tverything You Need te am REPAIR 


Know to Repair Any Cor! 


MANUAL 


Senp No Money! 


sr soe FREE! 


march 1954 27 


These great minds were Rosicrucians... 


Ai 


Francis Bacon Benjamin Franklin 


WHAT SECRET POWER 
DID THEY POSSESS? 


Newton 


Why were these men great? 


How does anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves? 

Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 

Benjamin Franklin, statesman and inventor 
Isaac Newton, discoverer of the Law of 
ravitation ncis Bacon, philosopher 


and scienti ike MDY THIS BOOK 
FR 


other learned and great men 
and women . . . were Rosicru- 
cians, The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annually 
to all parts of the world. Ad- 
dress: Scribe D.B.H. 


Ts ROSICRUCIANS SN YVENTORS 


San Jose (AMORC) California, U.S.A. 
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INVENTORS 


IF YOU WISH TO PROTECT YOUR INVEN- 

TION, You should take steps to protect it 

by a U. S. Patent. Write me for 
“INVENTION RECORD” FORM 


CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR 
NEW YORK CITY 


INVENTORS 


I shall be pleased to furnish you, 
upon request, with information relative 
to patent procedure—without any obl 
gation on your part. 
PATRICK D. BEAVERS 

_tesisered Patent Attorney 


lambian Ba 


ing, Washington 1, 
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vehicles now operating, 6 million more 
this year—-plus 150,000 new Diesel units! 
Garages, car dealers, transit lines, defense 
plants, manufacturers, are desperate for 
the kind of trained specialists 
produced by National Schools 
‘Shop-Method Home Training.’ 


ingeles, 
electronica — or your own profit: | alifernia, @ Resident Techoical Trade Start now on the road to lifetime 


able busine 
future come true... start no 
WE GIVE YOU COMPLETE PARTS, 


fake that bright ‘School for nearly half a century, train security. Mail the coupon today! 


WE GIVE YOU THE TOOLS OF 
YOUR TRADE! This fully-equip- 


INCLUDING HIGH-MU TUBES! Earn While You Learnt ped, all-metal Tool Kit is yours 


Yours to keep. Make extra money repairing friends? and to Keep. We 
You learn by. oft Helghbors' cars, tricks: radion, TV sets ap- also give you 


doing, pliances. Every step fully explained andiilus- | acomplete 
actually {rated in National Schools’ famous “Shop- set of 

build Tested” lessons. Latest equipment and recision _A 
generators, techniques covered. You master all phases— rewing > 


R-F oscillators, start part-time earnings after a few weeks! ingtruments, and Slide Rule. 
and this big Super-Het receiver! | you RECHIVE PRIENDLY OUIOANCE, both asa | ‘These professional toolshelp you 
WE GIVE YOU THIS STANDARD ——atudent and graduate. Our special Welfare learn, then carn! 


PROFESSIONAL MULTITESTER| Department fe aays at your service, (9 NATIONAL 


Locates trouble, adjusts delicate ‘help you with techn 


circuits—a valuable profit-earner pect pts ye waged 
rege DuAPT AOET National Scots tretatng belpa SCHOOLS 
feces You Bet the service branch, and Techical Trade Training Since 1906 
wualified 18 higher pay grade you want. 105 ANOELES 37, CALIFORNIA 
adio-TV APPROVED FOR G.I. TRAINING In Canaan: 8 


technician! 


i 

4 COUPON NOW (i sey ita ta 

START YOUR [Remitad te Stereo 

HIGH-PAYING Boy Future in Automotive Dieal Ailed Mechanice” | 

SRapio-tv AUTO-DIESEL FUTURE ————————— | 

Sisson © S Ussont Rp Topay! Check bre Winereted in Resident Schoo Traning of Li | 
ay Laan —— 
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Build A 


FIREPLACE 


ground this scien- 
tifically designed 
steel form which 
also provides 
circulating heat 
and assures per 
Fireplace operation. 


free folder tells how 


‘Tr1ts How ro Buy Your Fix ted by Step 
© Foundation 

© Steel hear-circulating form 

© Cold and warm air ducts 

© Chimney and flue construction 


Foundation 
© Mantel or decorative front 


ASK roR Book 
“100 FIREPLACE IDEAS” 


Beautiful Greplace di 
modern and conventio: 
shows one ee ‘of available 


pitas a 
ae Pssst: Enda 
ter 


Brick, stone of 
coment block sax be 
Tied around the 


Oo Send free directions for building heat-circulaing 
0 Send Book (100 Fireplace Ideas." Pocket size 
o Sond" ideger ook, 8¥4 x 11, beautifully illus 


seats, 25. 
[88d ouisoor fireplace folder with 10 beautiful 


Sold Through Leading Building Materials Dealers 
PRICE FIREPLACE HEATER & TANK CORP. 
192 
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EE TUBE ON REQUEST 


TH PASSENGER TIRES 


Prints Postal Cards! “s 


Use on 90 Day Trial! 
Send name today for 
facts and PReE Ilustrated Book 


MAKE MONEY YO ways IN 


PHOTOGRAPHY 


Only consistent power steering on the Map 


Safely the same at all speeds... the same in all hands... the same in all driving situations 


The power stec your 
Plymouth, Dod| 00, 
Chrysler, or Imperial is not here- 
at-this-speed, gane-at-that. It in- 
stantly lifts the weight of the car 
from your arms . . . coupling 
astonishing lightness with solid 
road feel. It takes away 80% of 
the steering effort at all times. 
ause it is consistent full- 
er steering, it be 


B 


uth * Dodge » DeSoto * Chi 


safely, completely familiar to you. 
You always know what your wheel 
will do, at any moment, at any 
speed, even in loose gravel or 
snow. This intimate knowledge of 
your car in motion makes for 
driving that is alert and yet re- 
laxed. Power steering is one of the 
matchless features of the glittering 
and exciting new Chrysler Corp 
ration ’51's.Won 


r * Imperial—Dodge Trucks, Chrysler Marir 


Wonderful things keep 
coming your way from 


Chrysler 
Corporati 
40rpo ration 


& Industrial 


Engines, Oilite Metal Powder Products, MoPar Parts & Accessories, Airtemp Heating, Air Conditioning & 
Refrigeration, and Cycleweld Cement Products 
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Look what you can 
do with these ready- 
to-install | Curtis 

Cabinets 


You can have the most modern kitchen in town 
because Curtis wood cabinets bring you the 
53 kitchen features women want most. Curtis 
cabinets are easily fitted together for any size 
‘or shape of kitchen. They are available in 
beautiful natural birch—or can be painted, if 
you prefer. 


"were room for —they con 
Se Toren eenyoreock cob 
‘borement : 


| Send free book, 


Lt. Wt. Aluminum | LIVE RUBBER SHOCK CORD 
PIANO HINGE = 


sis 
HEAVY DUTY STEEL 
PIANO HINGE 


SEE HOW 
EASY ITIS 
Step by Step! 


Free Book explains Plan; USE COUPON 
It costs very little to enjoy our Art course at home. Forty 
. for itself, Commercial Art, Carto 


ning, tested 
.. No salesman will call, 


Art for Pleasure and Profit 


“ 


Ai : 
cit ons “tear bias i rl DON'T GUESS! 


Tune-ups Brakes RM at : at bo Model . . - Slid 


As A Whistle! 


It’s easy . . . even for beginners .. . to 
handle anything from tune-ups to com- 
plete motor overhauls with this giant, 
fully approved Chilton Repair Manual. 


on or carburetor trouble? 


ich pr Something wrong with, 
ring of one of those tricky automatic ira ? 
iat look up the Job you want to AX, 

‘Chilton Manual telis what to do... , then shows you 
re Just how 40 do it 


o lost time! You handle auto repairs better, 
ceasler'and faster than Jou 'may have dreamed! 


HANDLE JOBS EASY... and ri 


19 CHILTON EXPERTS SHOW YOU HOW 
TO HANDLE EVERY STEP OF EVERY JOB 
lights to. trans- 

‘ 


from1940 to1953 


rom. hi 


Worked hand in hand with auto 


ad what 


Moi 
PRACTICE 19 rg 
FREE; 


NOW! Special ¢: Manuals 
60 on the 3 most popular makes! 


8 Nay, 7ou, gan. fet feats 
Hilal marials'on these 
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MEN PAST40 


Afflicted With Getting Up Nights, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If you are a victim of the ahove symptoms, the 
trouble may he due to Gland A 
constitutional Di for which futile for suf- 


ferers to treat the M. 
that give temporary relief will not remove th 
of your trouble, 

Most men, if treatment is taken before malignane 
has developed, can he successfully NON-SURG 
CALLY treated for Glandular Inflam 
cont is aggravated by luck of treatmen 
may be the only cha 


NON-SURGICAL TREATMEMN 


cause 


yr brought a 
ese added to the research alre 
a new type of treat 
jt to man as he advances in years. 

Jsior Institute is devoted exclusively to 
at of diseases of 


al drugs 
jishe 


The Ex 
the tre 


EXAMINATION AT LOW COST 

c, Our Doctors who are experi- 
ea complete examina 
is frankly explained to you 
cost of treatment you need. 
ision is then made. ‘Treat 
so mild that hospitalization 
necessary—a consid- 
erable saving in expense. 


‘The Excelsior Institute has 
published a New FREE Book 
that is fully illustrated and 
deals with Diseases. peculiar 
to men. Gives excellent fac- 
tual knowledge and could 
prove of utmost importance 
to your future life, 

Write for your FREE copy 
today. 
Excelsior Institute 
Dept. B-77 
Excelsior Springs, Mo. 
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Garden § 


Tractors fs) 
trees, ag 
ae | 


PAGE 


an 
Cetin 


iss, ils 


ows, 


1916S. Bist St. 


2 
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CHIDS 


‘AT HOME 


FULL TIME 


11 HITLER 
STAMPS 


ave tioton Aver, Deve, Peeaes elon 


MAKE YOUR 
CRIME cosines 


ON THE SIDE OF THE LAW! 


Help fight crime! . . . Barn steady good pay 
as a Finger Print Expert or Investigator. 
LASS. trains you—by easy, low-cost home 
study lessons. Learn this exciting work in 
spare time. Write for full details now! 


OVER 800 POLICE BUREAUS... 
Employ 1.A.S.-trained men .. . proof of what 


LASS. can do, Write today ‘(state age) for 
details. No obligation. No salesmen will call. 


INSTITUTE OF APPLIED SCIENCE 


A Torresoondence Schoo! Since 1916) 
1920 Sunnyzide Ave., Dept. 1363 Chicago 40, Illinois 


WANT MORE PAY? MORE SECURITY? A JOB WITH FUTURE UNLIMITED? 
VETERANS! CIVILIANS! NO EXPERIENCE NECESSARY! 


 Go/M/fo TELEVISION 


Vl train you at home in your spare time 


Lane, 83. tk, for better-pay jobs in TV 
fe erent 


eee 
LEARN MORE MORE MONEY AND A. CAREER 
ARE WAITING FOR YOU HERE! 

1 1 give y yon: ALL fag eis 2 


tee 
RADIO-| FM au TECHNICIAN AU 
AIO : 
ae a pe = 
ved fe Serie, Ceeem wi 
Ser Lae ress mene oa Seale eee a oe 


wa arses. Many started with only Hise are now working, ae RCA, 
Ty 


0 experience! fied ia this country 
sands of new studios bein 

EN Ty RE: Planned? and ‘Bae “Alt kinds ol 

eat. coming oa. the 

marker’ Millions of seve ‘TV set 
cereers will seed servicing, it 
the rich “beld ‘of the future’ wi 
‘aking ‘opportuaiti 


Train at home, I 
Squlpmene co buitd, 
GIVER sed “FREE PCC COAGHING 
GOURSE! “Everything AT NO EXTRA 


OPTIONAL: TWO WEEKS TRAINING IN 
NEW YORK CITY AT NO EXTRA COST! 


cough, TV" Technicians to go > 
around, Ie : 


Your own ‘bust: 
NESS 


bora gil 
Penile Asarees Srotem 
FREE FCC COACHING COURSE! feivers RE 2a ccaste ay eae 
rene OBS re: Kmmeter-Ohmmeter, C-W Telephone ‘Transm! 


jutting FCC License, You fs trains Public Address System, AC-DC Power Supply, and 
St 'HOME and AT NO. Fah ‘cost more! 15 full Kit All ruber supplied, woot 
op TV jobs ro ro PCC licensed techni 


NEW! PRACTICAL TV CAMERAMAN 
& STUDIO COURSE! 


(For men with previos 


Wis offered upon your graduation. 


eweeecececescuccase RADI 


ork 3, N.Y. P- 
Dear K 

id FREE aids chat wil 

power ‘make BIG MONEY IN TELE. 


MY SCHOOLS FULLY APPROVED TO eee ee 
TRAIN VETERANS UNDER” NEW 


Nase Act. 
ADoRESS. 
z exry____towe__srar 


AMIN 1N 
Serene OO SEM Terinen Veyenaney 
RADIO-TELEVISION TRAINING ASSOCIATION BOWEN Se New er si 


tandoori ev | 


1954 37 


JOIN THE 200,000 swiss 
WHO NEVER WIND THEIR 


THE SWISS SHOULD 
KNOW! 


Population of Switzerland: 


Full 17 Jewels self-winding movement + 
water- and shock-resistant * antimagnetic * 
dial with raised numerals and luminous dots 
SO PERFECT... 

SO HANDSOME... 


that nothing can do it justice but a 


10 DAY-FREE TRIAL 


TO hard Wate, oe, 190 Bradway, Long Ban, NI : 
ota 


DPicasec gia mg ou rae 
sis 
A-LIFETIME OF AUTOMATIC PRECISION 


Super 
Powerful 


All Channel TV RECEPTION 
IN ALL DIRECTIONS 


Rocket DIRECTRONIC 
MOTORLESS TV ANTENNA 


NATIONAL ELECTRONICS OF CLEVELAND 


Most Complete Handcraft 

Stock. 

3 Send for your free copy NOW! 
GRIFFIN CRAFT SUPPLIES 


3626-8 Telegraph Ave, * Ocklond 9, Cail, 


When Writing to Advertisers 
Please Mention Popular Science 


SUCCESS « e BIG PAY 
te rbucation 


MASTER A — MECHANICS 
angently needed 


Maximum training in minimum time! Thorough, 


TRAIN IN MIAMI -- AIR CAPITAL OF THE WORLD 


EASE 


COLD 


DISCOMFORTS 


DYNA-MITE POCKET| Will You Let 
RADIO <.* | Me PROVE 1 Can 
ry Make YOU a 


LET ME START SHOWING 
RESULTS FOR YOU 


For quick results 

\| recommend 

CHARLES 
ATLAS 


oo DRAFTING FURNITURE 
"FITS TIGHT BUDGETS! 


iment —lovely to look ot tool Free dot 


STRATEX INSTRUMENT CO., INC. 
wt L_WMLMURST, LO8 ANKLES 27, CALE 


BE POPULAR © AMAZE © ENTERTAIN 
Learn to apply Hypnotism and Auto- 


suggestion tn art me a : ; 
ing at home, with GUARAL s : 
gat F i 32-Page Illustrated Book is Yours 
Weir lmalre olin eae FREE “sire! LON oF We— But FREE oxy 


famous Hypnotic school’ for 
free information - now - to- 
nd in plain wrapper. 


‘SCHOOL OF APPLIED MYPMOLOGY 
Dept. 23 
120 Central Park South, N. Y. 19, N.Y. 


SENT IN 
Please sond me Free informat 


weal 


ADDRESS 


TFiease peat oF Wie FnT 
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DO HOURS of GARDENING 
WORK IN MINUTES WITH 


Yardster 


ROTARY TILLER 


7) 


Prepores seed bed 
without spading: 
cultivates oll 
season long without 
hoeing! All steel 
hood provides 
complete side 

‘ond top pro- 


The Ariens Yordster tills 12” wide, up t 
deep. Non-winding, non-breakable st 
fines. Factory sealed lubricotion; bollbeor- 
ing rotor. Complete hood protection. 
engine, Two 10” wh 
jonal 2-speed wheel dri 


st work-sover—priced amaringly low! 


ATTACHMENTS FOR ALL-YEAR USE 


ROTARY MOWERS—Cut tourhest 
Needs: mow finest iawns. ‘Choice 
20-inch oF 16-inch sizes. 


POWER SPRAYER—For f 
Gen, yard, orchard use. 
capacity. Mounted on all: 


PLUS rotary Sno-Thro, recoil 
Starter, litter stirrer dise, paint 
Sprayer, electric generator, all- 
purpose carrycar 


LINGUAPHONE 


Learn qnother Tanruage AY WOME ns oes 
LOY agen, sees, Wateed nti fone vata 9 
Z ‘went to school. It's like ving in another land. 
IEE Gingetptiones worse: Seaman Comoe: 
ation Method” Sou" Caren oe Nene setts 


id of" Opportunity: 
‘Our som Vr. of Up-to-Date Language Cour vee 
‘LINGUAPHONE INSTITUTE 
147-03 RCA Building N.Y, 20, N.Y. 


Ask your dealer how 


ARMSTRONG 


MIRACLE TIRES’ 
“Ounce of Prevention” 
can save your life! 


ait. FREE! 
FOR THIS 
Yaeee eras eet 


FRER. soeether with anise ofer of 
2 course iy Aulial i 


ORDER DIRECT FROM FACTORY. , SAVE 
LAST A LIFETIME. TOP QUALITY. 50% 


Popule Vrite Yor prices today. 
jake big money spare oF full time. 


UM BUILDING PRODUCTS CO. 


MORE BRILLIANT — 
THAN A DIAMOND! 


And Looks Exactly Like a Diamond 


Write today for Free Illustrated literature telling oll 
cobout this Amazing new gem discovery 


KENYA IA GEM CORE CORPORATION, Dept. PS, Phils 


NEW FALSE PLATE 


FROM YOUR 
OLD ONE IN 


‘AS LOW AS 


Send us sour old brok 


cod us your name today and we'll RUSH 


FAIA. erin to enjoy life right now. CUD thie 


CHICAGO DENTAL PLATE LABORATORY ® Dept 
30.N. Dearborn St. + Suite 807+ Chicago 


Invisible Gloves Protect 
Hands on Dirty Jobs 


Just rub on Du Pont, 
PRO-TEK hand 
cream before you 
start dirty, grimy 
repairs, palnting or 
shopwork. It acts 
like invisiblegioves. 
When you finish, 
wash your hands— 
wash away grit, 
‘grease and stains. 


hands ot «= 
aerPRo-TEK orabouase 


ssstheough Chemistry 


Shorthand, 120° words 
per minute Bois; no machines uses 
Ali's, Easiest to learnt weie and tranvceibe 


Low Cost, 200,000 taught by. mail. For bust 
ness and Civil Service. Typing available, $1st 
year. Write for, FREE booklet 


_Speedweiling 


The New Improved Model 38-98 
DYNAMIC POWER TOOL 
COMBINATION: 


SHIPPED ON APPROVAL 
No Money With With Order — No C 0.D. 


‘doys before you buy. If completely satisfied then send 
1 oer baheteo vs ot Sou man Se 5 mene 


ones tig” Charny Added, it no compeny 


Tse explanation necesiory. 
| KAPNER HARDWARE, INC. . 
Dept. A-96, 2248 Second Ave., New York 29, N. Y. 
Please rush 1 Dynamic Power Teal Combination. | ogres te 
‘$4.95 within 10 doys cfter receipt ond $5.00 per month 


TO ENTER 


FLOOR SURFACING PROFESSION 


as at BIG PAY! 


@Today—twenty’ million dwelling units 
thirty years old and more need remodeling 
and repairs including resurfacing of old and 
worn floors. Also, new construction con- 
tinues to boom. This means—a_ lifetime 
opportunity to establish yourself in a fine 
business that pays you well... . sanding flo 
with an easy-to-run American machini 
Beautifull results . . . make old floors like new! 
Prospects everywhere want benefits of pro- 
erly surfaced floors—easier to clean, extends 
Fife Gf foor, increases. pride of ownership, 
makes house more valuable and easier to sell, 
Be your own boss—now! Steady year ‘round 
work where profits are limited only by the 
amount of time you are willing to spend. Un- 
limited full or part time opportunities. No 
schooling or special skills required. Onl; 
small investment in sander gets you stacte: 
Send coupon for “money-making booklet” en- 
titled "Opportunities in Floor Surfacing”—en- 
close 25¢ in coin or stamps to cover handling. 


The American Floor Surfacing Mac 
332 So. St. Clair St- 
Toledo 3, Ohio. 

Here is 2c in stamps o coin for booklet "Oppor- 
tunities in Floor Surfacing,” telling me how I can 
start my owa floor sindiag business 


Name 


Street 
Ci, 


+-States vse 
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The WONDERS 
ef LIQUID 
PLASTICS 


MANUFACTURE WITHOUT 
TOOLS OR MACHINERY! 


| ae? 
| rune Free "wines 7 a? AT. NOE EXTRA, COST 
thanoy ‘mites ew wise 


ines NOT oH 
YOU GET WHAT WE ADVERTISE 
Sea, 10% off Mrine™” 


MAKE MONEY 
x 
LANDSCAPING 


NATIONAL LANDSCAPE INSTITUTE, 


PLASTIC 
LAMINATING 


MORE INCOME... MORE PRESTIGE 
ND MORE SUCCESS! 


F Est New Valuable Catalog for 
STAMP Collec tors: 


27 MONTHS 
GINEERING 2ionres 
Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHA\ 
ICAL ond RADIO EINGINEERING fine. TV ond Electroni 


rf 


Just publ 
Hundred 


—-SEND COUPON TODAY -—————. 


| INDIANA TECHNICAL COLLEGE | 


1 624 5, Washington Bestoverd SAVE up to $15.00 on Glasses! 


Bie news to the millions of Spectacle 
ow Guttageous Hriow. Bold on Money~ 
MAKE BIG MONEY / QUICK FREE SAMPLE KIT! 

it to friends, i Free and watch thelr 
= rin 8 ceo net 
fo full tne. No 


€.6 Optical Co_-Dept. A222 29 E. Delaware PL. Chicago 1 


fare Oc 
etter namical, Civil 
Ch eveareah El mechanical, CY Rodi 


cutmivaTe 


Makes Tough Jobs 
Gravely does jobs other tractors won't . . . because Gravely 
has extra power for tough mowing, gardening, feld, farm jobs. 
And you get more when you get Gravely: All-gear drive, 
power reverse, simple, easy operation, power attachments 
seurely mounted, quickly interchanged by only four bolts! 
21 JOB. IGHT TOOLS! 
Your choice of 21 tools . . . used with one versatile 
tractor that saves you time, work and worry all year long. 
“Power vs. Drudgery” booklet shows how Gravely 
solves your upkeep and gardening problems. 


ay WRI 


MEN! Pll Send You This 
$450 Set of SEAT COVERS 


BOX 384 : DUNBAR, W. VA. 
own your own business! earn up to 


$75 A DAY CLEAR PROFIT 
in your back yard or basement! 
MAKE CONCRETE BLOCKS With Amazing New 
LOW PRICED GENERAL BLOCK MACHINE 
ig Building Boom 


| MEY [PRODUCTS CORP. Dept 43 
lark St, Chieage, 10, ilk 

Tonef-makine REY Sample Quest with full detatts | 

thout Wwonderfut FHEE: Neat Cover ions Ofer I 


inh 


SEND $1 — Refunded 
i You" buy machine! 


t 1 
is : | CENERAL ENGINES COMPANY 
ee J 


Dept. $-34, 307 HUNTER STREET, GLOUCESTER, N. J. 
march 1954 43 


Name. ee * 


SEND FOR 
THE 


AA 


268 
value-packed poges 


TV & RADIO CATALOG 


Save on everything in TV and RADIO 


lors, Ama’ ervicemen, 
Engineers and Soundmen 

Send for aLL1ED’s big 268- 

page value-packed buying 

guide to everything in TV and A 

Radio! Largest sel 

custom TV chassis, TV 

accessories, FM and AM ‘ 

radios, High-Fidelity Sound, 2 a 

Amateur supplies, P.A. Sys- 

tems, recorders, test instru- 

ments, builders’ kits, indus- 

trial electronic supplies — 

plus the world’s largest ot 

stocks of electronic parts, 

tubes, tools and books. Get 

everything—get more for your 

money—send today for your 

FR 954 ALLIED Catalog. 


NEW HOME OF ALLIED RADIO 


— | 


ro serve YoU Best 
FREE CATALOG 
ALLIED RADIO 


ALLIED RADIO CORP., Dept. 7-C~ 
100 N. Western Ave., Chicage 80, Illinois 
C1 Rush FREE 1954 ALLIED 268-Page Catalog 


Nome. 
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Here ony for 1954 


scents, temere 9 bor: 
HOWARD all 
ed fr 


ram Aloske to Ford 
For detoils write: HOWARD Induswien Box 2188— 


Dept. 36-Soginew, Mich, 
MANSION 
COACH 


I'll Send You This Handsome 


abit CASE- FREE 


‘Up to $15.00 in a Day 


‘Men ond Women STUDY AT HOME for 
Business Success ond LARGER PERSONAL 
EARNINGS, 44 yeors 
over 114,000 studer 
gree awarded. All text material furnished. 
Eosy payment plon. Send for FREE BOOK 
"Law ond Executive Guidance”—NOW! 
AMERICAN EXTENSION SCHOOL OF LAW 


Dept. P§-72, 664 N. Michigan Ave., Chicago 11, Ilinols 
LEA Modern Appliance and 

Electrical Servicing 
Revolutionary New Method show 


SPARE TIME! We tend you co 
Eatest Engineered 


FREE book and full detalle—WRITE TODAY! 
ADVANCE TRADES INSTITUTE, Dept. 243 
5044 NO. NEWARK AVE. ‘eMicaGo 34, 111. 


GARDENING SHOULD BE 
= 5 


Ny Fuw 


NOT DRUDGERY 


SeURPROPELLED 
| TERRO 
soon TILLER 


‘warre Fox wustaateD axocnune 


Dept. A, COMMUNITY INDUSTRIES ASSN. » SULLIVAN, ILL, 


attery the 
been clamoring for! 


Read below what Reader's Digest says about this European 
invention and the Battery-Cartels that have 
heretofore kept it off the U. S. Market. 


wite your fair-minded examination of the facts!” 


“The superiority of the Life-Long Battery is so great that I 
want you to have all the faets, including actual test reports. 
These show how Life-Long’s revolutionary, exclusive 10 year 
guarantee is possible, and prove the amazing details about 
Life-Long’s terrific starting ability at all temperatures, and its unprecedented 
ability to re-charge itself. I invite you to compare Life-Long with any other 
battery on the market, at any price!” 


Reader's Digest EXPOSE 
of the Battery Cartels 


Reader's Digest recently told of the 
invention of the longer-life type of bat- 
tery in Europe years ago and how the 
large battery manufacturers in this 
country collaborated for years to pre- 
vent its manufacture... how public 
clamor and the Sherman Anti-Trust Act 
broke the “cartel” and helped make 
possible the successful marketing of this 
European type battery. Now, the Life 
Long Battery that couldn't be suppressed 
is yours at nominal cost! 


LIFE-LONG Bat- 
tery Outperforms 
U.S. Army Signal 


Corps Tests 
A Life-Long Bat Independent laboratory 


off the production 
line recently was 
to the 


tests prove LIFE-LONG Batteries... 
aaa a —, 
= Withstand 
Sub-Zero 
Temperatures 


subjected 
most 


iid Signal 


Deliver 
300% Greater 
Capacity 


ACT 
Now! 


MONEY BACK 
GUARANTEE 


All Life-Long Batteries are sold on an 


Have Tremendous 
Self Re-charging 
Ability 


WHY RISK BATTERY FAILURES? 


Test after test proves the Life-Long’s ability to 
deliver up to 2000 AMPS Instant Power Output at 
all temperatures to 70° below zero, and to re-charge 
itself almost instantly. Now you ean buy a Life- 
Long Battery for your car or truck at the cost of 
an ordinary battery 


e tests in ev- 
respect, but 
actually delivered 
full power at 20° 
further below zero 
than required 


Hundreds of Letters... 


‘After careful consideration, 1 
finally chose the Life-Long Bat- 
tery to see us through this gruel 
ing 2000 mite race.”” 

FHC, a nationally known race 
driver, South Hadley, Mass. 


“It’s amazing to me that your 
Life-Long Battery, installed on 
my Buick in 1946, is still perform. 
ing like a new battery.” 

M.D., San Marino, Calif. 


unprecedented replacement or money 
back guarantee. This exclusive 10-year 
guarantee makes the Life-Long Battery 
Cost less. year for year. than any other 
battery sold! You can’t lose, so why 

fait? If dealers cannot supply you, 
mall this coupon. 


Dealer-Distributor Territories 
Still Open. 
Phone, wire or write for details. 


LIFE-LONG 


roc ----= 


LIFELONG BATTERY MFG. CORP., 
11766 W. Pica Blvd, Les Ang 
Please ship Life-Long Battery, 10-year guarantee 
6 volt automotive battery ($29.95 including tax) 
12 volt automotive battery ($34.95 including tax) 


Dot. 5.2 
64, California 


for. 


Make & Model, Year of Car 


Cash. check, or money order enclosed; Life-Long 
pays all delivery costs to your door. 


1am glad 1 sent for this most Hie 
wot prate i foo hightyonly that | BATTERY MANUFACTURING CORPORATION gy .sopess 
Twill never own any D7 Life- | 11765 W, Pics Blvd, Les Angeles 64, Calf 

Long.” LRE, C. -Of, Le ‘able: LIFELONE ex. sont__ stare 


‘Lock at the Help Wanted ads in your paper. ‘Th 
trade needs trained men NO 

tunities are great 

haps et up your own profitable shop. 


CASH IN ON YOUR SPARI 
‘You can begin your Auto Body &e Fender ‘rain 
with the proven UET plan 


"You learn about a 


metalwork, painting, welding, other peactesl ph 


present ob. "Then get atual practice in our larg 
paicinereced cars under the guidance of si 
ck and all the facts by sending coupon NOW! 
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‘The demand is big 
You have a chance t grow with dis growing trader per- 


Amazing NEW 
‘SPARE-TIME 


HOME-BUSINESS 


‘Parakeets mate i al sx: 
som ad ian Kd of 
‘nest feed nnd take fre 
(Gare Al Coupon NOW 


billion-dollar auto repair 
pay is big... oppor 


1E TIME! 


ng at home in space time 
pearance reecnditining, 


SDT. Ericone 14, 1, 


MAGIC “WONDERS 
OF CHEMISTRY” 
SHOWS HOW TO 


Xoucen perform eye-opening 

feats of chemical magi 

ike changing @ dime to 
penny, or stretching an egs 

Book tells how you can-do 


‘THE PORTER CHEMICAL CO. 
56 ProspectAve. Hagerstown, Md, 


2 OR 4 WHEEL DRIVE 
rons JEEPS IN SECONDS 


“inte ARTS & GRAFTS GUILD OF AMERICA! 


Reoeive fascinating and instructive 
| sta 


‘Maiketing. ‘AMembershy 


Hent 
for details and’ free literature. 
ARTS & CRAFTS GUILD 
OF AMERICA 
Dat. 


adwond Cty, Cat 


IN SPARE TIME 
No Selling To Do! 


With Guaranteed JETMATIC 
Venetian Blind Laundry 


EARN BIG MONEY..WORK PART-? FULL TIME 


'N ELECTRIC APPLIANCE 
__ REPAIRING : 


Learn this fascinating big money poying profession at 
home in your spore time. Learn by doing, by working 
with your hands building, 

oppliances of all kinds, Electr 

vacuum ore needed everywhere—whereve ctricity is used. 
Sean You need no special previous troining or experienc 
cLectric Age is no handicop. CHRISTY has trained over 33,000 
Ramers men in oll ports of the world. Men who today com- 
motors mand big wages or own profitable businesses of 1 


SEwinc own 

MACHINES . ELECTRONIC KIT PAY LATER FROM EARNINGS WHILE LEARNING 

oastins TROUBLE DETECTOR CHRISTY shows you how to make money while still 
learning, what to charge, how to set up your own shop, 

WAFFLE IRONS how to build power tools from spare ports, etc. It will 

MANGLES 

HEATING PADS 

FREEZERS on cir, A 


ELECTRIC FANS 


THES for MEN and WOMEN 


= f Puasnch sn wer tae 
ox 3s wacoane ONC 


INTERSTATE TRAINING SERVICE 
Dept, €-2.¢ Perilond 13, Oregon 


«+o IN YOUR HOME...SPARE ROOM, pt ersesram 


meal BASEMENT, GARAGE... ANYWHERE! abe 
tropical DT i) EARN BIG MONEY—SPARE TIME 


New Chance of Lifetime” opfortunity! Sart sour own spare Tk Fi Bai 
jo fu in Beas ane Yu hrm ie Yevealing ceing 4 "Ata Da C3 
Secrets es osinating i Fn! Breed EXOT 

Ls Ane 
"Angel Fish", BEAUTIFUL “Gourami™ th Hien) 
FERENT COLORS, "Fighting Fah THAT pommel 
DEATH: “Danio” that ate STRIPED LIKE 


WITH NATURE sd et nature mally your profs OF 0. 
NO EXPENSIVE EQUIPMENT —NO EXPERIENCE & 
‘NECESSARY. WE SUPPLY 

NEED, MP FAL MUGE DUOUAND from stores, xs, 

thenter, ote, ec. New plan lets 

‘Mans Tou ORBiE. investigate TODAY, 


Colac “Mow Ta Dee" acces BOOK. 


~ 
You 
can 
acquire —— | — 
NIGHTS AT HOME! 
LL.B. DEGREE 


Law Library—used as refer 

libraries and Law offices— 

ands to master Law sur- 

ely fast, in spare hours at home, for busi- 

jonal advancement. 

umes, compiled by 

, cover the whole 

field of Law in condensed, orderly, sim- 
m1 


pri 
nose and p 


6 rapidly great library, 
tures furnished. We guide you 
with personalized Proble 

you learn by doi 


step-by 
od of instruction 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5, Dearborn St, Dept. 383L Chicago 5, I. 


Send me your two FREE booklets described above, 
without obligation. 


BE A WELL-PAID 


TELEVISION 


ram—7 months’ Shop 
Training Qualifies You. 
nie teen, can 
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Dangers of PILES: 


What Are They? How To Help 
Avoid or Treat Them? 


FREE BOOK TELLS ALL 
Actually, it's nearly always neglect of piles 
(and related disorders such as fistula and 
colonic and rectal troubles) that can cause 
such serious results, Learn how to deal with 
them without fear—write today for im- 
portant free book to 
Thornton & Minor Hos- 
pital, Suite 349, 911 E. 
Linwood, Kansas City 9, 


DIESEL-AUTOMOTIVE 


BUILD LUGGAGE AT HOME 
WE SELL YOUR PRODUCTS! 


DOES YOUR HOUSE NE 
A NEW PAINT JOB? 


Modernize, Repair, Rebuild Now! 
Make Your Home A Showplace—Save Money! 
You'll find dozens of pointers on the best painting 
techniques as well as hundreds of improvement ideas, 
down-to-earth repair guidanc zens of ways 
te your hom« 


900 show-how pi 
cloth binding. Only 
Popular Science, Dept. 354, 353 
fe, N.Y. 10, N.Y. 


new type ALUMINUM 


MORE strength 
LESS weight = 


ONE PIECE BOTTOM CONSTRUCTION 
new features eliminate upkeep 


the boat you've always wanted. It’s differ= 


s upkeep problems. painting. 
ely new design of durable aluminum. Strong, 
Figid, seaworthy yet ligheweix aky, wely 
bottém seams. Easy to load, easy to row. Com- 
are feature for feature and you'll choose Starlite 


WRITE FOR FREE 1954 CATALOG 


CLL a 


Dept. N-3 Goshen,ind. 


fAgriliany Accelerator. 
EFT FOOT PEDA 


Grier from R. V. LEHNER, NESS CITY, KANSAS 


BARBELLS 


MAILTHIS COUPON TODAY! Free Facts 
On How You Can Make $10,000 a Year! 


FED UP? 


with your present job?... 
your pay?... your futur: 


“HERE'S MY SUCCESS SECRET... 


I studied ART 
at home— 


SO CAN YOU!” 
says ALBERT DORNE, 


one of America's highest-paid illustrators 
“If You Have Talent, your future is secure, 
. in spare 

ey-making art care 
exciting fi 
or prejudi 
So don’t delay 


Test Your ART Talent FREE! 


a suc 
.as I did. 


Mail the coupon today 


y limited. Mail coupon now. 


FAMOUS ARTISTS COURSE 
Herman Rockwell Harold Yon Schit 
Ai erter Peter Hele 
Jon Whitcomb Ben Sa 
Austin Wigs Dong Kingmon 
Steven Dohones Fed Lodetees 
bert Fewctt__ Albert Dore 
r= ——— oe oe oe oe oo 
| FAMOUS ARTISTS COURSE 4 
Sho C, Westpon, Connect! H 
D send me with no obligation the Famous Arts 
LT  Tolent test | 
Me. 
1 Mes. Age ! 
Miss (PLEASE PRINT) 1 
| Mibtenicnccnamiane | 
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Send For Your Copy of the 


F R E E NEW 1954 4-Color 


CATALOG of 


MIDWEST 


TELEVISION ond RADIO 


Receivers Fecturing BIG 21” and 27 
TV Consoles, Table Models and 


Complete CHASSIS 


30 DAYS TRIAL? 
EASY TERMS 


ost magniscent ne in Mid 


BENJAMIN SUPER CO2 GAS PISTOL 


BE SURE! Get_» full scale drawing FREE 


aos TOWER 
LOWEST. i a a ae 

Ark @ NON-TOXIC @ ACCURATE 
ECONomiCcA\ VE 


82 Marion St., St. Louls 4, Me., U.S.A. 


BENJAMIN AIR RIFLE CO. 


acti 


i Es 
= Mi 
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321 DIFFERENT STAMP 


FROM ALL OVER THE WORLD 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS: 


NASHVILLE AUTO“ DIESEL COLLEGE 


“START A 
FACTORY 


=== BATTERIES #3*23xi 


‘alntain, rebuld—and re-cast Junk batteries Into 

with and without new materials: the latest 
chlevement. We supply complete’ ‘structions and 
everything nesded. Large dally pro 


BATTERY LABORATORIES 


DEPT. PSM. MINNEAPOLIS 4, MINNESOTA 


FALSE TEETH 


That Loosen 
Need Not Embarrass 


Many wearers of false teeth have suffered real em- 
barrassment because their plate dropped, slipped or 
Wobbied at just the wrong time. Do not lve In tear 
of thi 


Plates. Holds false 
more comfortable. Does not sour. Checks “plate odor” 
(denture breath). Get FASTEETH at any drug 
counter. FREE! Write for generous sample to 57 Wall 
St., Binghamton. N. Y. 


Make Money Manufacturing 


Concrete Drain Tile $) 


Manufacturers of concrete drain tile are in the driver's 
seat. Why? Because their basic costs are not burdened 
by freight, distribution and breakage costs—items which, 
the clay tile people have to pass along. Net results: 
concrete tile can sell'for less, yet show a generous profit. 


The market is bi 
aun of inereased fa 


bigger. Not only be 

arm drainage, but also because drain 
, reclamation projects, 

highway construction, and many other purposes. 


ide on the Champion are outstanding in quality 


CONCRETE EQUIPMENT CO. 
82] Ottawa Ave., Holland, Mich. 


ria’ sig "nataniiy 


iw “GOOD HAND” HELPS YOU SUCCEED! 
=~ 
oe mLARN TO WRITE WELL 


ou (28 
Ong] BSN SEO, ans 


Turn dull spare hours to pleasur 
Watehmaking is light, clean, fascinati 
handicapped, Learn niodern 

t hone at Ch 


and profit 
Tdeal f 


Resident S 


| 
1 
Name....+. alingpiesuss ate es | 
[Atcess. I 


Loity 


BECOME A 


Mechanical Engineer 


B.S. Degree in 36 months 


Mechanical Engineers hold re- 

spected, well-paying, and highly 

interesting jobs in many fields of 

industry. You can prepare now 

for a secure future as an engi- 
neer or engineering technician. 


Choose from these Courses 
TECHNICIAN 12 t018 months 
© Rodio ond Television 


© Electronics 
. 


hnies (Power) 
© Mechanical Techniclon 
© Air Conditioning 

© Welding 


Genero! preporotery course 


© Television © —3 months, 


TERMS OPEN APRIL, JULY, OCTOBER, JANUARY 


Faculty of specialists. 50,000 former students. 
Annual enrollment from 48 states and 23 over- 
seas countries. Non-profit. 51st year. Military, 
Practical or Academic training evaluated for 
advanced credit. Approved for Veterans. Write 
for details toda; 


MILWAUKEE 


SCHOOL OF ENGINEERING 


e-== 
LWAUKEE SCHOO! 

i PS-384, 1025 
teens 
‘Send free plctortal “Your Car 


ENGINEERING 


Booklet, 


T am also Interested tn 
ine ot 


Axe, 


Banana 


= =< 
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AMERICAN TECHNICAL SOCIETY 


(Founded 1898) 


Offers You the Opportunity to 
Prepare for Higher Earnings 
in Building and Contracting 


SEND 
NO MONEY 


. 

1] MORE THAN 

§] 4000 PAGES 
. 


2750 
PICTURES 


THESE 9 
HOW-TO-DO.-IT 
VOLUMES 
ON APPROVAL 


Examine this Up-to-Date Edition for 10 di 
nine books supply easily understood self wg that will help 
You get n better job and make more money, of start a profitable 
Dusiness for Yourself. Have these books handy for use in solving 
all sorts of building problems, 

PAY- 
Learn to draw plans, estima 
modern remodeling to meet 

ayn 

ste, 
Masonry, carpentry, steel square, electrical 
Wiring, plumbing, heating, painting and hundreds ‘more, 
In our more than 80 years we have never offered more complete 
building information. SEND THE COUPON TODAY. 
(A year's consulting privileges with our staff given with these 
books without extra cost.) 


See how these 


SING INFORMATION 
do all-new construction and 


cy 


TRY 


saan nme’ aa Fe 


MontaMower| 


on YOUR OWN LAWN |} 


Satie MontaStower I 


hers, thea smoothly cuts clean 16" 
awa weeds. Cuts riaht uD 

to walls, fences, trees yechanging shrubs... peace 

{cally chiminates hand trimming! Cuts steep Danks easily? Cut- 

Ung ses” are now both 

Drive shaft mounted on perm 

Hundreds of thousands in: wor! 

tory and sa 

today for full 

Sold’ Direct Only. 


MONTAMOWER DISTRIBUTING CO. 
3-43 Keeler Bids., GRAND RAPIOS 2, MICH. 
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YOUR WAY 


| WE AHEAD! 


Learn Arc and Gas Welding In Spare Time 


‘Your opportunities are greater when you learn to use this great tool 
cf moder industry. ‘Training in welding opens Ue door to many Key 
fadustries. Now you can train at home with UEI's practical course. 
Treludes techniques, metallorgy, blueprints, shop practices, other im- 
portant phases 


wah 


rite For FREE Facts! You can follow home-study. 
ining. with actual shop practice. High school 
Siploms not necessary. Write NOW! 


) UTILITIES ENGINEERING INSTITUTE 


2523 Shelfield Ave., Dept. WM-3, Chicago 14, Il 


é TASOPE DEPT. P5-3, AUI 
Train for Good Job or Own Business In 


REFRIGERATION 


‘How to Make Money with 


Simple Cartoons’ 


= A book everyone who lik 
‘draw should have. It is free; 
ply 


i, Sram 


Over $450 Profit! 


1 SOLD 67 D-FROST-O 


‘MATICS IN JUST 5 DAYS > > 
SPARE TIME! “sa 


Get the EXTRA MONEY 
YOU want this Easy Way! 

Amazing D-FROST-O-MATIC Makes 

Electric Refrigerator 

BAM Carne 
JES onaling “imapie’ showing 

rs how amazing Br PROST-O. 


NAME TODAY. .for PROFIT 
nd FREE TRIAL PLAN! 


han 200,000 prospects, waiting 


jetail 
Mes 
Rosh your nathe und sidresstoday. We'll 
airmail exelting facts 

fire Pree Trial plan. No' al 
your name apd adress 


D-FROST-O-Matic, Dept. M-14 
173 W. Madison St., Chicago 2, ilinois 
In Canada: SILVEX CO. 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


tthering clouds 
‘most vi 


Really Works—8m 


AMAZING, NEW = 


wh. SEND ONLY 31 


igh School 
@ Bish Sch . 


Many Finish in 2 Years 
No classes. No time wasted going to and from school 
ap fattran your tline nd abuities permit 
anda texts Supplied. Thousands cardll cach 
Pinder itis Sr-year-old school, Send for FREE de- 


in 10 Minutes of FUN a day I 
changed myself from this Blood- 


TO _ ksnGrimm 
THIS BEFORE mail 
ing coupon 


MUSCULAR 
RED-BLOODED 


HE-MAN! 


cr 
ALL THESE 
CTURE- 
PACKED 
COURSES 


1 just GAINED 
35 NEW LBS. 


OF SHAPELY POWER-PACKED 


MUSCLES! 


in do the same as | and THOU: 
NDS 

can add 10 inches to your CHEST 

YOU ‘GPienes ta each ‘ARM on the 


mail NOW the 
Coupon below as | did 


Have Been Sold for $1, 
ret FREE 3 
PHOTOS of 
Nand BOYS 
WEAKLINGS 

ihe you BEFORE ma 
a. This THritting | 
Book Will Aiso Tell YouL 


CAN WIN A BIG 15” 
TALL SILVER CUP as! 
just did and how to 


win $100. 
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Youban Play 


... even if you don’t know 
a single note of music now! 


FREE BOOK 


Seo actual woot 


Pree Lesson-Samole. 


Name, 3 2 
‘lease’ print 
Are 


not everyone does as well, but E. 0. Lockin, who, 
‘a business of hia own, reports... 


for 12 months I’ve averaged 


s$0 PER MONTH 


INCOME - 


most of if clear profit for me! 


@ Many men have discovered how to be inde- 
dent, to be free of bosses and layoffs. L.A. 
Eagles grossed more than $200 his first week 

Others report gross up to $12,000 per year. How 

much you make depends largely on you. You 

need no special skill, no large investment. 
iF RLECTRIC RU 
ight on floor 


No shop necessary. 


helps to show their natural 
efficient and safe, used by larg- 
ir 


jon, send your FREE booklet contain- 
ing information about your ELECTRIC RUG WASHER and $ 
how I ean start my own permanent, profitable business. 5 


Nome. 


Address. 
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MODERN. 


LAWN MOWER 


fecturers use 
the ‘Modern’ Laen 
Kever'moves wen mo"= 


a precialon bea 
Eriiderno extra grinder to, buy. Imitated 
mit never equaled-“Compare before you Bu. 
If it Isn't a Modern it can’t be Modern 
(Prices subject to change 
without notte) 


FREE CATALOG OF 


BOAT Ley 


Marine Division 


LUGER inbusraies 


3207 FREM 
MINNEAP 


‘Successful engineer-inventor strips mystery from in- 
vention and acience in outstanding document. 25,000 
® college degree 


hard-hitting words prove th. 
ia not necestary 10 make 

ly $2.00 or wri 
PANORAMIC RESEARCH «4471. 1th St 


EarnBIG STEADY MONEY 


SELL WORK UNIFORMS! 


IVs eagy with TOPPS. great "Panoramic" line that 
cat over’ feet wide! Swatches are King Hatt 
oe they almost pep oft 


FOR FUN | 
AND PROFIT 


[RAISE RARE BIRDS‘ 


RARE BIRD BREEDERS GUILD Box 1011, Goleta, California 


ENJOY BUILDING 
YOUR OWN 
RADIOS 


TRANSMITTERS ¢ AMPLIFIERS 
TEST EQUIPMENT 


COMMUNICATIONS 
RECEIVER KIT 


Build your own world-wide 
of choose from ‘over 30. ochet” top 
quality Heats. Easy to build from | MODEL AR-2 


Pate gue 2550 


sary parts. Save money—buy directly SHIP. WT. 12 LBS. 
from manufacture. 


was rosicaaicn vT 
— 


HEATH COMPANY “""Strtucan® 


| This 100% Pennsylvania motor oil 
with mu ZaghFiime stands up under 
i intense heat, resists formation of 
cil-wasting engine deposits. Your 
engine stays clean, smooth-running, 
uses less oil, And because Pennzoil 
lasts so long, it guards against 
costly wear caused by acids and 
friction. Switch to Pennzoil now! 


100,000 WASHER ) 
REPAIR PARTS = | OOO LLCO OOOO 


Start Your Own Washing Machine Repair Business 


Wr 


As big a difference as ever! 
‘Most motor oils now contain detergents. A 
detergent's job is not to lubricate, but to im- 
prove conditions under which oil lubricates, 
Pennzoil, too, contains detergents, but 
its bosic lubricating quality, resulting from 
superbly refined Pennsylvania crude, still 
provides on extra margin of safety. 


OP ET 


(oorerrr 


pp ppt ttt IPLP I tt ne ys) 


DESK STAND srYLe 
Slightly vied ond in excellent condition 
MANY VALUABLE USES— 
Inter-house phones * Loud Speak- 

ers * Microphones * Educo- 


Wiring. Diogroms Furnished 
TELEPHONE LAMPKITS. 


at this sign... 


BETTER DEALERS IN EVERY STATE 
PENNZOIL® MOTOR OILS & LUBI 


MICROPHONE oo, 


1760 W. Lunt Ave., Chic 


mancn 1954 55 


SEND FOR 


Free 


START SPEAKING 


PANISH 
FRENCH © 


HERE'S the easiest way to learn a new 
«language. 


ls in FREE sample lesson. Almost 
you'll be chatting whole sentences 
new language with a perfect ac- 
cent! Offer may end soon, Rush 5c to 
help cover cost of special packaging, ship- 


ping of free record, lesson. 

State language you want ‘Also: 

‘We'll also send free infor- 

mation on full Cortina | ERMAN 
'No obligation, mauan 


TINA ACADEMY | since 
a 


SSAA Dag 2,106 W Sid Bh Mo Tork ALY 


ONAN Electric Plants 


for light and power anywhere! 


Emergency Power for 
homes, farms, business 
Supply’ essential current when 
regular power source is inter 


fupted. "Prevents. losses. and 
hardships. “1 to S0KW. Gas 
olinesdriven, (Model sbown— 


toc’ 


10,000 


Portable 
Carry them to any 4 

electric power 
Tq 1OKW 
showk—0 AH, 


Electricity for cabins, resorts 
Being conveniences of electricity to any 
remote spot.” Use regular 113-vot A.C. 
appliances and 

000 watts, "Gas 


Marine Electric Plants : 
Enjoy electrical conveniences afloat. In’ 
stall below decks, Compact, smooth 
Funning, quiet.  Water-cooled marine 
design, 400 to” 3,000 watts, Gasoline 


_labor-saving, 
ight. weight, 
asoline-driven 

watts A.C.) 


epezement, 400 to 50, 
soline-engine-driven. 


: Write for Folder! 
D. W. ONAN & SONS INC. E>, 


)60University Ave, 5.£., Minneapolis 14, Minn. 


$00 to 1,000 watts) 


Listen to FREE 2-sided | 


fion-breakable record, Let your eyes fol- | 
low wor 


| Is Needless Fear Driving 
You Into Dangerous 


waist of PILES? 


Yes—neglect that arises from fear of learning 
the truth is, usually, the one reason why piles and 
other rectal disorders can become really danger- 
ous! So give yourself new peace of mind and safe- 
ty from these rectal ailments. Get your FREE 
copy of the important new bulletin on rectal 
troubles and the latest treatment methods, It is 
prepared under the auspices of the medical staff 
of famous McCleary Clinic and Hospital, 371 
| Elms Bivd., Excelsior Springs, Mo. Write for 
lay; this book is valuable to you! 


‘CLETID 70 MILES PER GAL. Gas 
AUTO WITH MOTOR 


lwoRto's 
Lowest 


or precision contoct in giass-cased 
ibe. 200 rev. coll 4°x6" molded 


um efficiency. Many uses - home 
oainess, sick room, Special mail 
Complete 


AN <csiian ACCORDIONS 
EAT LOWEST 
WHOLESALE 
PRICES 


DIRECT from 


Importer to You! 


ACCORDION MANUFACTURERS & WHOLESALERS OUTLET 


2003 West Chicago Ave. Dept. PET} Chicago 22, Ill 


PUMP WATER FAST! 


DRAIN WASH TUBS, CELLARS, CISTERN: 


MOORE MANUFACTURING CO. 


Swkotstono 2 NEW JERSEY 


BUILD YOUR OWN... 
MODERN FURNITURE 
SETS OF FOUR LEGS 


ROD $3.75 Catelgve of moder 

ROD $4.95 sihingr vor com bull or 
ROD $4.75 omamtia’ LOW FAC 
"ROD $8.00 Torr Prices 


ARTCRAFT FURNITURE CO. 


deets, magneto an 
Tien, 20.0, 


TELEPHONE ENGINEERING Co. 


__ Derr. 3a SIMPSON, PA. 


Kruger Pistols Wholesale! sale! $2 


12 CALIBER 
SINGLE SHOT 
Grote aftr famous 
Noten airor CO® gun, 
This resmoll boregunthat ectuolly 
shoots Icoliber lead bullets fired by 
‘dmg. powder chorge.Becutful gun 
ideal for target shooting. & sleet bovel 
Gverall engin 832° Ths omeringly low 
price is due to moll bore gun des'gn ci 
Foctorystoryou soles. comes with S06 
Send for extra bullets oravoilable ot 
‘Money bock if not sotsied. Limited quantity. Adults only 
Send $30 KRUGER CORPORATION 
KRUGER BUILDING, BOX 81-D, ALHAMBRA, CALIFORNIA 


(©-222 Tech Bidg., 2000 So. Michigan Ave. 
Chieage 16, llincis 


NAME, 


EARN 
BIG MONEY 


eady employment? Clean, 
? Look into Drafting. You'll 
why there’s real opportunity, more 


is prosperous professional-t 
Want ads show trained draftsmen arc 
demand. Find out how you can qualify 
months for a good job in Drafting. 


LEARN IN SPARE TIME—AT HOME 
(or at the College in Chicago) 


A few hours of pleasant home study every week 
—that’s all. All the tools you need to trai 
home; valuable drawing outfit included. For 


years this iy famous school has prepared 
men quickly for good positions in industry. 


FREE INFORMATION— SEND COUPON 
E 


id out how C.T.C. practical training has 


pay for hundreds, w 


boosted th 


1 do for 


ter, Fill out and 
mail coupon or send post card today. 


CHICAGO 
TECHNICAL COLLEGE 
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$8,000 10 $15,000 YEARLY INCOME! 


ACME tra 


YoUe Yom, GARG AASEMUNT 15 Customers 


BirOCAL GLASSES FOR FAR AND NEAR 
PETER OME aDVANce SPECTACLE COMPANY. Inc 
BIBL 537 5. Deorborn St. Dept Chicago 5, ilinols 


‘Corry your tool ki’ on your key chain, 
PLUS IDENTITY TAG with YOUR OWN. 


® Your Own Business? 


hh © A Useful Homecratt? 
A\ Rin encase nae KEY REGISTRY, 15505 Cr 
53> i: Substantial sporetimetarnings? | S'mores 
bat All Waiting for YOU in 


cavrrure UPHOLSTERY 


ROLLDEX, P. 0. 


ope, What they have daoe, FOE 
AN" DO ‘ ineiais 


vem acre mon [MEe|| Wake Up 
=.= |= "|| To More Comfort 


Without Nagging Backache 
Nagging backache, loss of pep and energy, headaches 
down of kidney funetion 
Doctors say ood kidney function is very important to 
‘good health. When some everyday condition, such as stress 
End strain, causes this important funetion ‘to slow down, 
many folks suffer nagging backache—feel miserable. Minor 
Bladder irritations due to cold or wrong diet may cause 
D nights or frequent passages 
am@ ‘Don't neglect your kidneys if these conditions bother you, 
‘Try Doan’s Pills—a mild diuretic. Used successfully by mil- 
Hons for over 80 sears. jazing how many times Donn's 
givehappy relief from these discomfurts—help the1 miles of 
Kidney tubes andfilters lushout waste. Get Doan's Pillatodayl 
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WILL YOU SMOKE MY 


NEW KIND OF PIPE 43 
30 Days at My Risk? im 


By E. A. CAREY 

Pipes are my hobb: it my business—yet I've 
discovered a completely new smoking Friscile 
AIL want is your name so I can write and tell you 


why I’m willing to send you my pipe for 30 da: 
smoking without a cent of risk on your pa 


My new pipe is not a new model, not anew The claims 1 could make for this new principle in 
style, not a new gadget, not an improve- tobacco enjoyment are so spectacular that no pipe 
ment on old style pipes. It ig the first Stiveving"s tao sy “Smoking con 
ipe in the world to use an want to send you one Carey pipe to smoke 30 days 
REW'PRINCIPLE for giving unadulter- sr'my'vsks'At the ond of thet Lime, f you're wl 
ated pleasure to pipe smokers. to give ap your Carey Pipe, simply break it to bits 
T've been a pipe smoker for 30 years— m2 Tetorm it to me~the trial as eost you nothing. 
i d Please send me your name today. The coui 
always looking for the ideal pipe—buying  gostalcard will do Til send you absolutely free my 
all the disappointing gadget: NEVEr complete trial offer so you can decide for yourself 
finding a single, solitary pipe that would whether or not my pipe-amoking friends are right 
smoke hour after hour, day after day, when they ay the Core rate erent a 
7 ing invention ever patented. Send your name today. 
without bitterness, bite, or sludge. ine Seven etet poceesed. Ses 
With considerable doubt, I decided to work out the surprise of your life, FREE. Write E. A. carey, 
something for myself. After months of experiment- 1900 Sunnyside Ave., Dept.1443,Chicago 40, tlinoix 
In and scores of diaappointments, euddeniy. almost memes 
by accident, I discovered how to harness four great E.A. CAREY, 1920 Sunnyside. 
natural laws to give me everything Lwanted inapipe. | BEPY..1443, CHICAGO 40, 1LLIMO} 
Tedidn't require any “breaking in”. From the first 
Bult iC amaked coli aroked mld. Te moked iat 


ieuarantee you 


Pieane send facts about the Carey Pipe, Then t will 
qeckie if Lwant to try fe for 90°Dayn at YOUR HUSK. 
alceman is to eal, 


Everything you tends free. No 


et it is utterly impossible for H 
ge to reach your tongue, because my Invention | Name-—— 
‘asipates the goo as It formal 
‘You might expect all this to require a complicated | Address—_________. 
mechanical gadget, but when you see It. the most sur- | 
prising thing wil be that T've done all this in pipe | City. 
that looks like any of the finest conventional pipes. 


RAISE PARAKEETS... STUDY L A W FREE 
MAKE BIG MONEY AT HOME AT HOME BOOK! 
PREPARE FOR THE BAR 
© 


fol for sour copy of out FIRE bow 


225 N. Michigan Ave. 
Dept. 123, Chicago 1, 


Your steadier, sturdi 
Travel Craft Supreme 


FOLBOT 


EASIER FISHING coupon tt 


Better Hunting / FOLBOT CORP. 


Stork Industriel Pork, Cher 
ACTION CATALOG — |. Nome 


V pearess: a 
1 to 4 ssoters, peddling, yachtesmert | 
soiling, “quieter ‘motoring ¥ to 10 HP  —————— 
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Now 


COYNE 


‘TRAINS You 
IN SPARETIME 
AT HOME 


Onty frome famous COYNE. do you 


iminite TV Home Training. Easy to" 


LOW for Picture Folder and 
etait Incinding RASY PAN MENT PLAY 


Folder and details of your Television. 
Frainiag offer. 


Dolt Yourcoltl 
SAVE $30 


ALL-ALUMINUM 
STORM-SCREEN © 


DOOR j] 
Value Poth Grille Exe’ 


stanonas 
Comes complete with Pneumatic 


Housekeeping 


'! SAVE $25.00!!! 
‘We ELECTRIC, made $39 50 


by 2 leading rotary 
with over. 


mower builder to sell 
‘at $64.50, only 


© HP. Delco mot 


LIMITED 
SUPPLY! 


weit 


WESTPORT INDUSTRIE 


Bex 5870, WESTPORT STATION, KANSAS CITY, MISSOURI 


Door Check, 3 Stainless Steel 

Hinges, Outside Aluminum Door | DELIVERED 
ach Set and Wind Limit | COMPLETELY 

Over 1° Thick + Rugged Al-Aluminum Bane 

Construction + Adjustable for Perfect 

Fit © Alu jamb + Heary | INSTALLED 

‘Aluminum Kick Plate + Glass & Sereen _| BY ANYONE! 

so 


Inserts che Ey! 


"Phe weather BOO £0.cen. 


1407 E. 40th St, « Cleveland 3, Ohio 


JOB LOT TRADING 53 Vesey St. NYC 
COMBINATION STETHOSCOPE 
ES SURPLUS—NEVER USED 


High Chrome Finish 
$D 95. poroais 


J 2 REGULARLY $12.00 


A T Tea 
Golicate mechanism 
No €.0.0."s. Send Check or Money Order to Dept, PS 4 


Totecting 


“sew NYLON COVERS 


Conn., Dept. PS-19 


SAVE TIME—25% 
SAVE GLUE— DO 
‘NEATER WORK 


REFILLABLE PLASTIC GLUE GUN 
KEEPS THE HANDS CLEAN 


'No gooey glue sticks. No hardened 
brushes. Carry in kit or apron. can’t 
spill. Keeps glue fresh and clean. 


Witmola~The easiest glue to Use for home, o 
hobby and shop uses, Applies white dr Z 
Eblarles. Gdoriess. ion-iniammable, Glues F 
Wood s lie» formica » paper « china + almost 

Sveryining. Contains secret Orthonal — Grabs quick 


‘sets fast. Send $1.00 for Wilhold Glu-Bird, Jr. 
P-P. Money Back Guarantee. 


ACORN ADHESIVES CO..INC. “cries 


8 31, Call, 
44,'t. 


LA ELECTROPLATING 
RESTORES HOME, AUTO METALS, 


CHROME-SILVER-GOLD! Y 


NEW BRILLIANCE WITH SAME PROCESS AS PROFESSIONAL PLATERS 4 
CHROME-GOLD puarine 
EPLATED, Quick — f/ WITH EACH 
coar 


Berman's Diamond Loan Bank 


Dept. PS =BERMAN BLOG.,. BALTIMORE 1, MD. 


MAIL TODAY FOR FREE 
SEED AND PLAN! 


BOAT KIT BUILDERS! 


4 cycle—26'/ h. p. motor ond Vee-drive. Weighs only 220 
lbs. drives 12-20 ft. boats a m. p. h. 10:30 m. p. h. Cuts 
fuel costs 50% compared to outboards of comparable. 


© Vee-drive reverse and reduction drive 
: hg 
Feaeest 
Taxes 
uta 


©20%" LxI7's” WxI9"H. 
© Overhead camshaft 

© Overhead valves 

© 4hovrs to install 


ation alee eee : 

nae H 
2 avons . 
> ow. stare ; 


I Broke His Hand Like a Match! 


IT WAS EASY! He wos help 
lass, He howled with, 

how 
tables 


Greatest Self-Defense 
Offer Ever Made! 


[pata 
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SAVE UP TO 74% ON 


FURNITURE... 


Do Your Own 


ok REPAIR 

ke BUILDING 

3k DECORATING 
3k MODERNIZING 
3k GLUING 

ke REFINISHING 
ke OVERHAULING 
oe PAINTING 
ie MAINTENANCE 
oe REUPHOLSTERING 


furniture Yo lar Science. Editors 
have poured all their knowledge and skills of home 
furnishing into one great book written expecially for 
{to furnish their homes handsomely 
Detailed, easy-to-follow photos and diree- 
tione make it easy! 


BUILD FURNITURE FOR EVERY ROOM IN YOUR HOUSE! 
You can make coffee tables, chai 


decorating— 
fied projects can be done wil 
any home! 


SEND NO MQNEY NOW! 
Just mail coupon below with your name arid addres 
postman the low, low price of $2.49 (plus pos 
delivery. After 7 days free trial, if not sat 
turn book for money back. But hurry, supply is 


MAIL FREE-TRIAL ORDER FORM TODAY! 


POPULAR SCIENCE PUBLISHING CO., Do 


353 Fourth Avenue, New York 10, N. Y. 
Please wi 


impli- 
simple tools found 


354, 


CITY & ZONE. 
Dl check here If you re 


1 now. We pay postage. 


GRINDING 


> MAKE BIG MONEY LAWNMOWERS 


A profitable full-time 
or spare-time job 
ot home 


for Fé Cotolog Witeto: THE FATE-ROOT-HEATH CO. 


NO EXPERIENCE NEEDED—Simple to set up—easy 

to operate. Man; sharpened their first 

mower expertly just minutes after unpacking 

their Ideal! 

NOTHING TO TAKE APART—No need to disassem- 
ble the mower if you use an 
Ideal. Put the whole mower in 


the machine to get a razor sharp 
edge on bed knife and reel of any mower 


hand or power. 
USERS PRAISE IT “1 have only praise for your may 
chine. My customers think I'am a wizard at grinding 
mowers!"—D. Pemberton. 

“I sharpen lawnmowers only in my spare time and 
average $2.50 an hour. I sharpened one in 16 min- 
ttes.—F. Murphy. 

I have sharpened 229 mowers and made $602.2 
HUNDREDS OF DULL MOWERS Ideal users have 
sharpened over a thousand mowgrs a year, Mowers 
everywhere get dull through normal use and a win- 
ters accumulation of rust... Get your Ideal NOW 
in time for the Spring rush. Tt will pay for itself in 


| DEA LAWNMOWER 


SHARPENER 
Our 52nd Yeor 


Dept. PS-3, Plymouth, Ohio 


AMERICA’S LOWEST PRICED TRACTOR 


POWERFUL» 


RUGGE oti 
DEPENDABLE + 


jertul 3 H.P. Engine « Heavy Duty Traction 
Tires + Forward & Reverse Speeds - Low, Low 
Operating Cost « Ideal For Farm or Estate 
by heavy duty Clinton 


NATIONAL FARM EQUIPMENT CO., INC. 


142 GREENE STREET NEW YORK 12, N. ¥ 


Or if you are already in the 


> E 
S see 
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It’s easy to. . o 


OWN a Business! 
. Even if NOW Employed 


We'll personally train ond help you get 
estoblished . . . starting port or full time. 


Clean & Mothproof 
Rugs & Upholstery 


* No Shop Needed 
© $5 Hourly Gross Profit 
* No Experience Needed 
Nationally Advertised 


Bidg., Deerfield, Ilinols 


HOW TO HAVE EXTRA WORK GLOVE 


COMFORT«‘WEAR | 


IN ONE EASY LESSON 


extra work glove 
comfort_and wear—and plenty 
of it! Genuine Pigskin, triple 
tanned buckskin soft—yet cost 
less to wear. Stay soft—even dry 
out soft after soaking. Yes— 


A NEW PAIR FREE! 


if they dry out hard or stiff when they are dried at 
average warm room temperatures. 


Just see your dealer and try on @ pair. 
WOLVERINE **°,2,4smine con. 
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OVERHAUL YOUR 
MOTOR (7 0 minutes 


ee may eee See 
ee 


PENN YAN 


NE 
‘ tN CATALOG 
FREE! ce" 


wwork-free, 


today, Many models illus 
cole. Carta raat, 


al eae "Penn Yan Boats 


modes Ihe, 5th St, Penn ¥, 


ILLUSTRATED. 


CATE AICARTOON BOOKLETS 


~ RUPTURE! 


‘An amazing Air-Cushion 
Invention ‘allows body 
freedom at wo 


Durable. cheap. Di Day and night protection hel 
Naturesuport uacles ently but 


Brooks Company, 374-BState St,, Marshall, Mich. 


POWER MOWERS & KITS Pratt S 
PLAN 


LEARN MEAT CUTTING (0 oon 
P wry wv 


2 


after you graduate, Get all the facts. Send coupon for 
FREE 52 v ‘ODAY. G.l. Approved. 


The steady dependable trade of Meat 
easily in 8 short weeks. You LEARN BY 
under actual meat market conditions in big modera 


school at Toledo. i 
For beginners or men with experience. Get a Profit. | seni me youn Pia Teatning ot 
able store of your own. Remember, PEOPLE MUST Seles mm Mom Cunt oa'oeee 


EAT! Big pay jobs. Free employment help. Thousands | Mem" 8 obits at eat ! 


of successful graduates. 
Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail’ meat education, National 
School established over 30 years. Get National train- 
ing NOW. Pay your tuition in casy weekly payments 


Th SPEEDY STITCHER Paint STRIPES with 
New “PAINT PEN” 


STAMP COLLECTORS 2 5 Amaia saatcasiy Ammon nation 


127 GENUINE STAMPS ONLY te with 


FREE (with order): Magaity 
NATIONAL STAMP SALES, 832 8th 


YOUR LADDER 


CEI Sir fh d 
Ce Snot ocching TO SUCCESS 
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THIS....- 


120 PAGE GUIDE | 


FOR AMBITIOUS MEN 


FREE! 


Have you had your copy? 


120 pages of guidance to 
best-patd positions. Up-to- 
the:minute information for 
nen Wwho-want to climb to 
the top. Tells. how to. get 
promotion, security and bet= 
fer pay through home study 
ggutses. "Enis handbool 

“Enginecring Opportunities" 
ig free and entirely without 
obligation. Send the coupon 
Stake this your big year 
Describes over ninety 
courses including 


Mechanical AFR AGS. 
Aeronautical RMAC. 
Automobile BS. (Pure 
AMIMech.€. Science) 

--- SEND COUPON TODAY a 

Jian Institute of Science & Technology 


571 Century Building, 412, 5th Stre 


Please forward free of cost oF obligation your 
handbook, “ENGINEERING OPPORTUNITIES”. 


ps3e 


ACT TODAY * Use This Handy Coupon 
ees west Verdus 


INSURED TIRE SERVICE 
POPULAR BRANDS 


FREE 


INSURANCE POLICY ven 
We'uaramct’ tee mount ot 
Seeie"you ‘os You 
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IT’S A 


LOW PRICE OF 


gharges. Write today to Hit 


postage, 


ers 
'. Ge Box 824, maywood, I 


NEW, NATURAL LIGHTWEIGHT 


DENTAL PLATE f 


SEND NO MONEY "9 
LINEAL DENTAL LAB, 125. bard Dept. 


ADDRESS 
ps 
POSTCARD® 


maxe money!? spare onFutt TIME 


write 


LINDO 307, WATERTOWN, MASS. 


DECORATE YOUR TOILET SEAT 


12 Colorful Designs. Brighten up your bathroom. Designs for any 

, His & Hers, and many others. 
Apply these designs yourselt—easy as decalson all 4 sides of 
your toilet seat. Water and acid proof. Won't rub off. Handy "Dear 


Joho” DOAT-YOURSELF Kit only $4.95 with simple instructions to 
fit al toilet seats Your monogrammed initials to match, add $1.00. 
Of send for complete hand decorated seat $24.50. Guaranteed sat- 
isfaction. Order from “Dear John,” Dept. A22— 459 No, 
Drive, Beverly Mill, California. Send 10¢ for illustrated c 


Read the inside facts about hun- 
dreds of “little fellows” who are 
Tunning Mail Order businesses from 
their homes—many making $20,000 
and more every year! Learn how 
small investments ($16.80 in one 
case!) have mushroomed into prot- 
its of thousands. This incredible 
reprint from Mechanix Illustrated will be sent absolutely free, | 
tlong with details showing how you ean quickly master the 

Secreta of getting orders and money in your daily mail ma busi- 
ness that's all yours, Rush name today. A posteard will do. | 


The L.W. SURVEY £25 ancetes 35: Cslitornis 


Angeles 46, California 


Dekel o. 


5420 Vineland, North Hollywood, Coli 


Beet: “6°"Columman te: Onis 


MAKE YOUR OWN FOUNTAINS, LAKES, 
RIVERS, WINDOW DISPLAYS 
With New Miniature Water Pum 


“1 WISH | KNEW WHERE | COULD BUY ... 2” 
“HOW CAN I FIND OUT ABOUT... ?” 


Our fee tort— 
TWFORMATION 
SERVICE 


THE FIELD PUBLICATIONS 
Box 87 Springlield Gardens, New York 


P.0. 


Do 5 gardening jobs 
in one operation 


PLOW « DISC + 
HARROW + 
AERATE + 
CULTIVATE 


BOLENS M-E 
ROTARY TILLERS 


do the work... You 


have the fun ~<\ 
Tines Guaranteed 
against Breakage 


Till without toil! Com- 

pletely prepare your garden * ##- ®A12¢3 
for planting in one opera- _ 
tion... then cultivate, weed 
and mulch. Plenty of power, 
and what a performer... 
turns on a dime. Budget 
priced for you to enjoy bet- 
ter crops and better soil. 

A complete selection of work 
Saving year ‘round plug-in 
attachments available for 
BA Series. 


4¥e WP. BA 1604-42 


GHP, BA 2606 
‘America’s Finest Outdoor 


‘end Chemical Corporati 

rk St, Port Washington, 

{om interested in litearture on: 
Omuters 
(Citractors 


CDrower MOWERS 
COCHAIN SAWS. 


————————— 


———a ed 
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PROFESSIONAL-TYPE ELECTRIC 


CLIPPER 


BUILD YOUR OWN 
CABIN, RANCH HOUSE 
or HIDEAWAY 


For the Cost of Materials Alone! 


Here’s an amazing new book that shows 
you how to build your own cabin, lake 
cottage, modern ranch house, or moun- 
tain retreat at lowest possible cost! In all, 
ou have 27 different, easy-to-follow plans 
io choose from 
SIMPLIFIED DETAILS 
You don't need expensive professional help when 
you have “How to Build Cabins and Ranch 
t your sid . 
es of ste 
‘show-how 
foundation, build and 
ct stairs, lay floor boards, estimate costs, 
ed plans that show you how to 


ELECTRIC HAIR CLIPPER 


Saves time ond money for 


ELECTRO TOOL CORPORATION 
DEPT. C534-C_@ RACINE, WISCONSIN 


make w imneys, 
cut doors, You'll 
also learn how to prevent d decay, build 


rustic furniture and lots more! It’s truly a home 
builder's “dream book.” 
SEND NO MONEY NOW! 

How ate! e = ra regald Detach and mail coupon below, When book ar. 

rating this franchi i rives, pay postman the low, bargain price of 
operating this franchised Roadside Stand Fins pe ae one Beane it fora full 
week at our risk! Then, if you don't agree you 
would ordinarily pay twice the price for such 
a big, jam-packed book, simply return it for 
prompt refund. But HURRY—get your copy 
while they la 


‘You can start a business of your own with an amaz- 
ingly small investment... and make thousands of 
dollars like others who foliow our proved methods 
of stand building and operating. Our free folder 
gives you the facts—tells you how hundreds of 
men like you have built successful, profitable 


busi ses of their own—tells how 
ceed. Send for your free copy. | A RTL DY 


POPULAR SCIENCE PUBL. CO., Dept. 354 
353 Fourth Avenue, New York 10, N. Y. 
Pl 


GO IN BUSINESS FOR YOURSELF! _—_— 


FREE FOLDER TELLS HOW (picHends..) 


se send me a trial copy of “Ho 
Cabins and Ranch House: 


to Build 
today. I'll pay post- 
on delivery. If not de- 
within 7 days for full 


RiCHardson Corp. 
Dept, PS-2, Rochester 3, N. ¥. 
Please send me FREE folder on the franchised 
RICHardson refreshment stand. 


1 1 
| I 
| | 
| | 
1 | 
! | 
| | 
| | 
1 | 
1 i 
| | 
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WEAK VOICE? 


DON’T LETA 
THIN VOICE 
HOLD YOU BACK! 


Train for a hearty, friendly, 
money-making voice .: . a strong- 
er HE-MAN voice thai radiates 


more vigor, character and self- 
confidence. 


STRENGTHEN your voice this tested scientite 


the prlvacy of your awn ron & 
Fessons, mostly red. 


FREE BOOK Piiisucn: 


Feuehtin 


fot malied postpatd in plain’ 
fan wilt cal. Rend You 
OW!" Protect ‘ 


(THE GOLDAR COMPANY. 


FLORIDA 


OPPORTUNITY JOURNAL 


ae 
* for FAST and EASIER 
STARTING 


* and « SMOOTHER, more 
POWERFUL MOTOR 


18, Co Cozoed Careraer ond Ges toes Ws 
fomiah thoy Reducing 

Hlatonet ‘brog, ond. We in 

Tonk and Fuel System ® Gos Tonk Anti-Fre 

Fuel System. 


vipmen 
sea The "Home — morecr ‘Your va 


RUST MASTER 


Dissolves rust ond scale. Cleans ond pro- 
ite cooling system ogoinst new 
deol water pump 


SLUDG-MASTER 
Dissolves carbon-sludge ond gum in 
gronkcate. Frees sticky valves and 


LEAK MASTER 
New improved patented stop leak. Hormless 
to a metal ot Fubar. Retords rust end im 
Proves water circulation. 
Wf your Servico, Stellen Operator, Connet 
Supply You, Write for Name of Your Nearest 
Decler. 


PRODUCTS WORK Wie YoU ROE 
Chemical CompanY 


MIS. Chemists 


‘4 CRDGHTON Sf, CAMBROOE MASS, 
Me SWENT PARTNERS OF MOTOR HPPICIENEY 


marcn 1954 BQ 


make it with $4.. 


worth of sand ond cement 


SELL IT FOR $90 


manufacture 
much-wanted 
concrete outdoor 
fireplaces in your 
yard or basement- 


exclusive franchise 


rs 


rst 2 Soles Con C 


ONLY LAWN 


SC UNIVERSAL ze GRINDER 


+. 5 can the Inside fa 
stationary, blede, 0 


‘be ground to proper <l 
ALL IN ONE SET-UP 
WITHOUT REMOVING ANY 
BLADE FROM THE MOWER 
1s whe have fried them all 


Piece teed fal deta cbovt the rol pou 
Lown Mower Sharpening. 


NAME. 
ADDRESS 
cry 
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SEWING 
LTREFY you MACHINE 
NEW Low PRICE! $6.95 1 year 


tha ify, Buus alt machi 
‘tt ALL-NEW PARTS. 


‘SENIOR SEWING MACHINE CO. 
rs 38 Brooklyn 6. M. Ye 


Wu 


BERETTA BANTAM 


FREE GENUINE LEATHER HOLSTER 
Coorney imPoRT con. 01°! Em 


ofS SER 


‘Get the thrill of building your own Crystal 

Radio, It's fun and it's easy. With Alle 
Taewly developed type FD-60) permanently fixed 
‘cryatal detector you don't have to ndjust. crystal. 
Ilastrated instructions and plans for building your own crys- 
tal Radio with newly developed fixed erystal with warranty 
rantee—All for only $1.00 postpaid. Rush your ord today, 
KLVAVALLEN RADIO, Dept.'PS-13, Clinton, Missouri 


see 
rt 


tot 
no 1810 


HAIR GROWTH 


Trichogen Factor discovery by Inventor. Satisfied users 
write of hair regrowth after trying Formula 22X. Lano- 
lin Base. Suggested home treatment and literature, 
$1.00. Money order. Explain scalp conditions. 


PASYK CO., P5-3, STATION D69, TOLEDO 8, OHIO 


30 DAY FREE TRIAL 


High Power 
BINOCULARS 


Finest Precision Optics 
Featherlight 
Money Back Guarant 


Easy Poy Plan 
Leother Case tnetid 


33 MopELs 


s] 


Use 


‘Tikes NOT RECAPS 


Gar $3 (Su200°) Truck $11 (e) 


U.S. & OTHERS 
lige 


FAMOUS DAN LURIE 


ee AMOUS DAN LURIE | 
\y BARBELLS 


150 Mb. set. $20.48 
200 Ib, se. 25.98 


“eas WY gna Seu (ia 
ke § roves BAM LURE 8 
Build your own JET 


Order these 
4, JET PROPEL 


4. HOUSTON MAUPIN, D 


wnaring “New Life” battery rejuvenator 
‘stops build-up of plate sulfates «.. keeps bet 
tery automatically charged. Use lights, heater, 
radio, ax much as you lie. Get faster starting! 
Greater power! RECHARGING IS UN- 
NECESSARY! Oniy one treatment needed! 
Money back guarantee. Rush $1.00 to: 

00. © 1118-K Castleton Rd, Cleveland 21, OHIO 


Fix it Yourself EASILY in a Few Minutes 
x. became broke 


It’s Easy to Take 
Better Photos! 
First Popatar Science cam: 


Everybody's Photography MM 
how-to facts on eamera 


book in 10 years! 256-page 
over 780 pictures, Vital 
developing. dark-room 


‘me 
hhome-movies, accessories, more! Only $2.49, Supply limited! 


POPULAR SCIENCE MONTHLY 
Dept. 354, 353-4th Ave. New York 10,N. ¥- 


BUILD 15 RADIOS 


ONLY 
With Fal i 1954 a 9% 
i 


Progressive Radio “EDU-KIT” 
Now INCLUDES 
SIGNAL TRACER and 
CODE OSCILLATOR 
© avreacrivety GIFT 

PACKED. 
FREE TOOLS WITH KIT 


* AbsocUTeLY No KNOWL. 
EDGE OF RADIO NECES: 


S8e5Snne) 
SEs 


WHAT THE PROGRESSIVE RADIO 
bes, '* OFFERS YOU 


PROGRESSIVE TEACHING METHOD 
The, Edu: Kit whee the arineine of “Learn by ain.” 1 


MAIL TODAY—Order shipped same day recel 
Ao.bay, Money.tack Guarantees 


‘Senet me FREE Radie-TV Servicing Literature. 


1 PROGRESSIVE “EDU-KITS” INC. 
1 47 Uaien Ave De 
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STOP BURNING BUILD onl Set 


OIL! 


LOSING POWER 


Ing—end get ready fe 
in America's fostes! 


mode clear with hundreds ot charts, diagrams, phe 
TWENTY KITS of Ports, Professional Equipment end Tools Get 
2 TV Set to ENJOY Get set to ENJOY a TV Future. Make 
money in spore time while toking Course. THOUSANDS SUC+ 
CEEDING! So con You Send todoy for 

Gon Succeed in Tele 


COMMERCIAL TRADES INSTITUTE 
Dept. T1-3, 1400 Greenleaf Ave., Chic 


31 2 DIFFERENT 
STAMPS 
INCLUDING NEW 


BIRD & FLOWER 
TRIANGLE SETS 


rE SET of 6 multi-colored Flower TRI~ 
«COMPLETE Ainpost TRIANGLE SET 


t\trontiny These are, only 
ae m vtor "ot 
Same oierionany s cuioe wi be 


STAMPEX CO., 11 


> Chromalox 
ae gl SPP RECTRIC STRIP HEATERS 
ovatabe os rgeed TISV-Ac 


RICHIE DISTRIBUTING, INC. 


14 MADISON AVENUE # OFFT. RB ® CLEVELAND 7. OM 
TING:RENU. GOOD FOR YOUR CAR - GOOD 108 1 


FREE—Amazing Book on 
| RHEUMATISM, ARTHRITIS 


Ut you sutfer the aches, pains and discomforts of Rheumatism, 


| as manitested “ia ARTHRITIS. NEURITIS, “SCIATICA. of 
LUMBAGO, send today for the FREE Book. If reveals im 
portant facts about why drugs and medicine give only tempo: 

| tary reliet without removing causes, Explains fully proven 
specialized system of treatment that may save you years of 

| cDvveecct"No ‘obligation, Write for this FREE Book today! 

| BALL CLINIC, Dept. 36, Springs, Mo. 
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Power Brakes! € 


FITS ALL CARS! a 
INSTALL THEM Your. EXOEREENTCauemete 
SELF IN 30 MINUTES! § A aT 
TEED SVEARS. Armasing 50 do 
Joreyembuy” money back 
i can, cock oe maney or 
tae tor aidiioal tor 
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‘ithatsng ‘severe 
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CHECK OR MONEY 


distributed by 
INTERNATIONAL TWIST DRILL CORP 


618 Wyandotte, Rim. 683, Kansas City 5, 
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ij Soys B.L. MELLINGER—Importer-Exporter 


too, may have money and orders delivered right to your door by 
your mailman. No canvassing—no face to face selling—do it from 
home by mail. Foreign imports are the source of terrife profits in 
the mail-order business. The "Old World” offers unbelievable bar- 
gains, that are quickly snapped up by millions of mail-order buyers 
throughout the U.S. Look in national magazines and sce ads fea- 
turing hundreds of such imports. Fine brassware from India. 
Glassware from Sweden. Woolens from England. Many other prod- 
ucts which are bringing cash in the mail to advertisers, 


START AT ONCE WITHOUT CAPITAL = 
‘oF previous experience. Fantastic profits are pos- 

ible. My training also Includes shipment to you of 

many aample Imports from 

‘round the world. 


i 
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‘ron. 


Watches, Cameras, China, Silks, Toys, ee. You can have the come 
plete detalls PREE without ordering the lighter if you wish, but Nome, 
Mould ke to send you the Melson lighter as an actual Semonatre- JE) 


ton of Import Values. Hither way, mail coupon Now. Airmail 
YA 2 \ Yown —__tone__stote_ 


Scaae 
ONLY TRIPLE-M GARDEN AND LAWN TooLs 


‘The Mallinger Co., Dept. 245, 1717 Westwood, Los Angeles 24, Calf. 
have easy QUICK-HITCH lock 


#\ MULT-PURPOSE POWER UNIT—s0lf-propellad 217 ROTARY MOWER AND SNOW THROWER— 
f \ or pusb-type, with ample power for all needs. true trimmer clears heavy snows or 
\ “Quicx-sareH LOCK—change implements sve laborious band work. drifts, throwing and 

= = leaves blowing to either side 
inaeantly and returns them ax desired. 


see \ \| mone minute, without tools. 


our ONE-SPOT CONTROL—start, stop setarae, th 
‘TRIPLE-M and coutrol power unit and all at- ‘© te ground for fertilizer, S 
we {achmenta from’ behind the handee 
ee eke 18° ROTARY THLER prepares sil 

for panting in obe operation, 
Fo ‘Adjustable tines” for lose =) 
DETALS jm Cultivation or ofet” tiling. : 


TRIPLE-M PRODUCTS DIVISION 


THE MOTEH & MERRYWEATRER MACHINERY C0, © 35487 Brigham Read + Gates Mil, Ohio» Established 1904 


‘and FABULOUS: 
HOME PROFIT 


“MAKE $5 to $10 
per hour at home! 


Fons Tanus ‘caamers 


marc 1954 73 


Start a 
profitable 
manufacturing 
business 

in spare time 


with your own home 
as your headquarters 


IGHT at this moment there 

is a tremendous demand for 
new business enterprises in a 
branch of the plastics industry, 
Fortunately, this is a type of 
manufacturing business that 
does not require heavy or ex- 
pensive machinery, rented space 
for storage, production or sales. 
‘A portable’ hand machine does 
the work wherever electric cur- 
rent is available, and the work- 
ing area can be in almost any 
part of your home, 


‘The opportunity that is open 
to you today, is to meet this 
growing demand in a new in- 
dustry by establishing yourself 
as the manufacturing agent in 
your own trading area. Several 
hundred of our machines are 
already in use in both large and 
small communities. Some are 
even being operated success~ 
fully by women whose family 
duties make it necessary for 
‘them to be at home during the 
day, but whose family income 
is not enough to meet rising 
expenses. Most are being op- 
erated by men. Many started 
in spare time just to pick up an 
extra five or ten dollars for an 
evening's work. They found the 
work so profitable that some 
have now given up former jobs 
to devote full time to a busi- 
ness of their own. 


One of our manufacturers 
gets all of his business by mail. 
Orders and money come to him 
in envelopes and he sends his 
products out the same way. An- 
other delivers his entire output 
to stores in the vicinity. An- 
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other does a wholesale business 

supplying other manufacturers 

who do the selling. Still an- 

other works with advertisers in 

the manufacture of plastic ad- 

Yertising novelties and special- 
ies. 


‘The operation of the machine 
is simple and easy for anyone 
to learn. It does not require 
any knowledge of chemistry, 
mechanics, or electricity. And 
what some say is best of all, a 
manufacturing business like this 
enables a person to make good 
money without any house to 
house canvassing. The machine 
turns out from $5.00 to $15.00 
worth of work per hour and it 
can be operated for as short or 
long a time as you wish. 


We have prepared a simple 
step by step instruction manual 
that not only tells how to op- 
erate the machine, but also tells 
how to get the business coming 
in at a profitable clip right 
from the start. We will lend a 
copy of this book to any serious 
minded man or woman with the 


understanding that a copy will 
be given them free if and when 
they purchase a machine—or 
the copy we lend can be re- 
turned if you decide not to go 
into the business. Reading it 
will not cost you anything. 


If you are interested in a nice 
little home business that can 
bring in an extra $60 or more 
for ten or twelve hours work in 
spare time, send your name. All 
information on the book and 
machine will be sent free, post- 
age prepaid and no salesman 
will call to bother you. You 
read about it in the privacy of 
your own home without out- 
side pressure and then decide 
whether you'd like to take the 
next step, Address your enve- 
lope to me in person. Send me 
the coupon below. Or, if you 
prefer send your name on a 
post card and ask for “Free 
information on starting a man- 
ufacturing business at home.’ 
Either way, send your name to- 
day and find out about this 
wonderful new fast growing 
money-making business. 


RAYMOND E, BRANDELL 
1512 Jarvis Ave., Dept. L-9-C, Chicago 26, Ill. 


| Raymond E, Brandell, 1512 Jarvis Ave., Dept. L-9-C, Cl 
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| ieanutecturing bosiness in my ‘tome 
|| fare time. Al the information you ts 
1 


‘Bo salesman is to call. om me. Tam not 
‘under any obligation to go ahead with 
[| ihe business and there ie no charge for 
(ls Information now or any other time. 
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OPPORTUNITIES 


Here are hundreds of opportunities offered especially GY 
to the readers of Popular Science Monthly. 
Read them. Answer them! You con mok 2 GM, 
ond save money. 
POPULAR SCIENCE MONTHLY —353 FOURTH AVE.—NEW YORK CITY 10 
‘Ads only 90¢ per word per insertion, payable in odvance. Minimum ad 10 words. 


in May’ issue, copy. should be in our office by March 25. No conc 
rch 15th. Address orders to 0. K. Kelly, Classi 


i AUTOMOBILES © 
UDGET CARS. 


CAR, Burning oll? Losing compgeision? 
‘Try Ciufford’s Compression Seal 63. post 
ala Clifford's Engineering, 1029 Seventh, 
‘Kurora.Iilinols 
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‘RESTORE That Prem, Delightful 
Gar Smell’ to your automobile, $1,00 bot 
{ie pomtoasa™ deel "2008 dalton. Chi- 
eaeo 

BUILD your own custom 1954 low cost 
Fiberglass ‘Construction, 'Mastual 
4.00" Practice 
Resin, Co. 32-1 


‘Angeles 2i, Cailfornia. 


(eSAEER, Driving, Stop ineirament panel 
‘windshlea, quickly inatalea 
Sete make Yours te po 


{alia Frogiown Company ist South Ave> 
oe i EES. = mar eat unin. a ee rie 
Fanmeee. rate Ba 
2 ‘AUTO SUPPLIES © Ears oe 8 i 
EQUIPMENT ecole 


‘Biack 
iiSsa Sid Bt Aucustine Ra 
‘Florida. 


Tdsonvfite 
SPEED Equipment Wholeale| Jap Die 
count Club. ‘box 624, Burbank. California 


x ‘AUTO TRAILERS 


kupde Mhuberated Toe Jim Dandy. 
| Higa habia eu 


tric brakes. “aprings "$08.00," ‘Broadway 
‘raters. No. Branch, New Jersey. 

BUILD-it-Yourselt. Tralier Kits. Pick 
pp Srach est "Bloeprante Lierattre, Joe 
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EXCEPTIONAL, expanding eight foot 
trailer Accommodates family of ave. Build 
yourseit” ‘Literature. "I0e.Pra-aay  Com= 
pany. Jones Avenue. Wilmington. Mass 


+ MOTORCYCLES. BIcyoLES 
"AND SUPPLIES 


“RECONDITIONED motorcycles and mo- 
tops, Ghromium accessories, Complete 
‘sock Indian “parts. xpert. rebuilding 
Fast setice agian “Motoreyeie. Sales 
‘Kansas City 27 


eR 
Rye Detain. 1900 “Harvey 


rele #45. Hayley, $40, 
‘woveylinder May= 


Saas 
electric automobile 
tog 88. Briggs $8. Tndian four evlinder en 
fhe $13. Four alzplane tires §3. (Afullorder 


bnis)" Send 25e for 
Se atine dhese 


sw catalogue Number 


WHIZZER motorbike $25.00; Doodlebar 
motorscogter "435/00: Serviayele $20.00 
Hiriey: twin, $25.00" Rush Sie “ase erat 


9 MACHINERY. TOOL “HOW To Make Your Old Boat New 
SUPPLIES, ETC, | wath"Hlould Glass “and “How To. Build 

‘Your ‘wa’ Fiberglass Boat", These 
Diukirgted manusia’ show sep-bysed 


Boot “icc "tad, “Gactoluve "Woodstock Sik 


Siprmest tataiog Seng Wt G0 or bos ot 
a eat or cast 
Sandiing refunded with, Stat ofder” Gar 
Innd Fisher Marie ‘Sales. ‘o50" Filth 
Ave. Huntington. West Virginia. 

FORD, Mercury waite, cooled eabnust 
panitolds $00.00, value” now only 8 


Dept 6-31. Burlington. Wiseonsin 


20e BRINGS. surplus bargain catalor. 
Card's ‘beat Edgewood “Drive. Niagara 


_New York. Offer “expiter March 3ist Crheker 
Biets $050 values now. 4150. Bi 
Witine itsraware: catniog 0, “etunds 


able. Debboid's Marine. Lynwood 24. Cali 


BUILD Beautiful Abergias-plastic boats 
without using molds, New patented methe 
G4 Write Speederaie” 3430 Emerson. off 
‘Souane Lake Road. Pontine, Michisaa. 


TW ARINE Hardware for, your boat Free 
booklet Proves you buy {6" 
Marine. Box 368" Compton, 
SAVE 2/3 Cost. Avgemble your own boat, 
Wie, Hglah “parig’No" experience pee 
owboats. Cruisers iilustrated Cat- 
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‘SCREW gage check thi 
fand 38 screw sizes. Pree det 
Qiators IE Doswood Road. West Oranee, 


loge 10¢ Lewis Machine ‘Tool Go., Los 
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ae Reese, Pee he Taio | Sen a oa fem? 

goline engines ALL mechanics electreiane PIRERGLAG lini toad SIRT 
satfoo, Gaumel Motos tnduatties Tempers | Suariee, spends up amembling consider: | erage 12 foot oat costa gnly’s27.501 Pree 
see Nera, Boz ei82" wridiemort_ Counmctient gry, dust North Aforgan, Minneapolis 1 
5 AVIATION FOOL Post Turns thovtands of aerent | Minninwtn 
PROPELLERS. plans. supplies for air lal tools to BUILD 0 20 foot sailing catamara: 
orth. snow sleight Cutelog' ase, Ganka: | St. Louis 12 


Rfaxwell. Box 93016, Pt. Wordh. Tes 


INOW, sleixh-Air boat propellers. Liter- 
ature Universal’ Propellers. Box 31238, 
Be"Worth 


HATTERIES, 
_ GENERATORS, ETC. 


EDISON ckel odoriess orate, bat- 

2 ‘npere hour, i at 
Hong guarmiee citeature Hawley Sith 
GoutGrotan Paits 2. New Y. 
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ELECTRIC Pe 
$100. Beyer ‘Mis. 
Chitego 4 


Bngraves ail Metals 
10oHi-e springdeld 


“protessional-iike 
ahd connectors. 8 
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Threads. Comp 
Conneciors and 
Bow $599 
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iets Ine. Bsa1"C! Amerieant Buuging. Cla 
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Literature ree, Book. “How to. Buta 

Bonte'r $4.00. Wid Mauber 2431 10th 
No. Bt. Petersburt. Florida, 
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POWER  twols, equipment 
pricen. Pree yulietin. ‘Homecratters Coop: 
fralive Grand Mapids 6 Michigan, 
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—RESOVERER ae fqutbonrdnthougand ater” products 
RESCUER bom eee ae Bie discount Free Whatetate Plan 
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~ WINDING Data. listing 225 motors. win~ 
Joan, Cizee phase. 400 Motor ‘Data, 
{Box "Toa1 "Kansas City 28 
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miter ee tee tian fs. Plana Boe" a Bet 
i fia? Yoira 


“‘Tractor-— | Hex 1903 West ist 


sane eiteular abet plane 42.90. Coun 
i ecu Sueur 68 Sparing 
Sttachments ‘available’ Send” check or | Road. Qoodels an, 
moneysorder to: Box pakeray for 
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WIND your own motors, wire tpl 
for Zandi, cols ars” Blevtste Mowe 


Bervice. 06 Delaware, Mason Ciy. lowe | 
8 WELDING, SOLDERING 


‘saving. Send nly $7 


REBUILT Gasoline Engines $47.00 to 
$3100, Caumel Motor Industries, Temper= 
nee. Michigan, 


1L_ BOATS, OUTROAKD MOTORS: 


Hons. Build loaders, "holst. dozers. ete. 
Hidrauile parte and kite at’ bargains n- 
clided Pree, electrical information booklet 
And. War surplus ahd electrical catalog. 
Bena ime Today, Levey 623, Minneapolis 


WELDERS make omemental iron rail- 
ings. Tilusteated nsituetion manual $1:00, 
Soseph O'Connor. Aas. Ono 

ELECTROPLATING outtts $4.05, Gold | 
9.95. Ideal for stnall “articles. Hobby oF 

isitieas. Pree information. Capitol 213-0 
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Fibs 


jaca. Lowest Prices. 
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BUILD marine engines wiih Federal 
gonrerton ite Rederal Mtarine Motors 
bolt Cottage Grove Ave. Caleago 19. Til 
NEW. used rebuilt marine motors Ma- 
gine conversions, ttings. Pree. Catalog. 
Stokes" Marine Suppiy. Dept 23. Goid- | 
‘OUTBOARD Mojor Parts—New_ Used 
op alt maker, Send stamp fae price wor 
‘Outboard Mo- 


Pahip State etieek Beaton, 


SP cittiorsue 
22 BOAT Eile, cak conetrygliga_ Cataloe 
ise. Boatbulldeis Marine, S5-P Sorrento. 
Alston. "Mass. 
“MARINE varnish. Amazing new formula 
ies i 
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SKINNY? Fastest Weight, Gaining Sys 
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‘SAVE 0% on finest bows alfows com- 
plete howbuntine outats. ete. Pree Catalog 
atd"How to Hunt with Bow and Arrow" 
Booklet. "Send ide. for handling. ‘Malloy 
Archery. Jise-NP sth Street. Los Angeles 
ST California. 
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GIANT astronomical telescope 
with “ti fe"tripod includes 3S 
Yoox, @yepieces and. sun. projector "leno 
$15.00. "Satisinction guaranteed. Powerful 
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‘free 
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CAMPING equipment: tents (direct trom 
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BIRDS, HAMSTERS, 
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Eittejohn. ‘201-Ps\ East Earle’ Greenville 
South Carolina. 
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Wiistwatehes” neediog mibor repairs 
og te" Berkowit. 1380 Cust 


Ba 
Kenora. Obie. 
$10,000 IN. building materials for 
| getter for! $1. Hegel Associates, P.O. 
SS Berkeiey cause ONS FS 
POWER Tools, cay to bull, Drill Bra 
| powe yd’ ‘Arbor. Press 


ox 
~ PIPE Smokers! 


TOBACCO & PITES 


Write 


aNd Woader 
ou Pas snr 


aaa 
Pipeco. 3423 Ove, 
FOR THE 


‘Victor Walz. 308 N. Maple. Carlsbad. 
New Mexico, 


TEE, Whadate ed WEN | FOAM rabbae ture euphionn Fie: 
"kama et tena Boatman, He 
AMAZING o 


BermacFoain 140-A" Main Street 
Orange. New Jersey 


APE. record. oar Venetian 
; youtelt riot e biie2Ri,iolormation 
‘ici KSicr pale Compaty” Bat a0 

JRORAW Palterna] arse Variety Bape: | SAVE Monet Bud water oie ands 

Pre oo Pathe Piste, EBSA | unit “uate and Inetructions “Sto | HEALTH is Pins See Carter's Dragiews 

ae” Bees aati ER) te hriet ota evens | RAT eae Se Say ‘olan, 

BUWLD-T1,Youreit Kis for Bench Saxe | CESSFOOLS ele, tanks. oud 

Rewded "Cuts Bree, “Oliiom’ Rowe Slee ob movin necematy nettle 

tert Breld Sk. Louie 3 Bio neat Cesspoo! lenin Co 


ble. Promer'Vioits ‘supplies, 
‘Bo'south Broadway 

700, PULL size jig saw patterns. up to 
zo" high only. 8400. "Patter Service, 
Meaway a. Stats 

CRAFT Leathers. Supplies, Lacing, Kits 
‘Tools. Serid aoe for intest ‘catalog. Jonas 
pea 30 Franiefort Street, New 


«UPS. 
EoeAngeies 13. Callt. 


"ye ae ett 
Eitingsll box Pius 


‘photos, 
Plasneeabinets, 4637 Johnson, Westera 
Springs. linels 


BUILD Reautifu, feiding, coTee tabie— 
‘and ‘steel folding mecha. 


Tah Re Lees 
earn, cute holes asap 


eT es |e 
Seer ge Behe aa 
ERTS OLPERN |S Pah 
Sy ca ad ee ee 
Tete kts Ams | SSM RE an tae a 
ni per a aeons tee etree | fe mS 
er oe ten ee ee 


fat ‘aluminum door 
The 


“WOOD of Paint Scrapers. ¢ for 2e. 
getapers. 6041 Channel Road. Minneepolis 
Shr aeiniesota, 


Estain, Clersian 
|_EARN £30, weekly spare Une selling oi 

Pe ue 

Badvay' Bene pews. ew Sk 
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RYLOKS le, Anzieis 6c. Socks, Se 
Print Tio. Fanties ive. Dresses, $02. Subs 


Eatalogue 280. Send immediately. Sibert 
Chattaoora. 4." “Tennessee 

YOUR Family's Health See Carter 
rubles Henlth Advertisement. Person 


74_RAZOR BLADES, SHAVERS BUY wholesale cameras. projectors. ap. 


—SaRGAIN io Seeds gest Sharp Dox | 2 eiltware  Catatoeue 
SAGAN 09 Swedish Steel Sharp Doa- | able)” Daft SeigP Atlantic Avenue, Brock- 
Hippy Houte P, Box Siva, Los ageless, | OM NOS Ste cag maine 


BUY vitamins direct. Amazing savings. 


‘yen tv (gates “eee Maton” White Beat 


02 fashungton 4 —_ 
oleae Sta, Watts CBS RO RIaGaANE GUIS oat HE 


A $2 Value 100 Razor Blaces $1.25! weight or souvenir from Virginia. a fd 
DALE Seta JRE a pamaree er | TOM oF, seavent, from Virgie 
Beat Vina 


FAMOUS Hope Lupin seeds grow io 
toll LE blooms, magnificent peresial 
Keys, Box’ 3852. Portland 8. Oreeon. 


‘MOORISH embroidered shawls multi- 
soloed, teineed, elamorous’ ezenunewen? 


gard sata: ostpatd. “Bakers Ii 
Fina. Tangier 
A dress-lingerie shop in your Home No 


investment Good, continiesions. Writs, for 
Simple Book Modern Manner 250PC 
Bulth Avenue, New York. 


GROW suas aE wad, pl 
Gia unre oS, Ti ae 
si ie id Reo dei 
By ee ae 
Beat Sathana 

Sa val 
“COMM We Kare, aed 
anne 


ed sweaters skizts.all katted 
fabrics Tor sleatiers. tailors 
Make ‘holes tears. cuts 


= 
wwe Ania "88 99-"No GOD. Richa 
Tiidge Ave. Yonkers, New York. 


350" wore 
id Feats Snborn, Weak Lan 


71_FOR SALE MISCELLANEOUS 


NEW. Before Used—Pneumatic 
Heer rect 
ah 


Ts 
Wwel Waterproof! Wristwatches 
okipaid. Satisfaction Guarale 


ago 00. tints. 


“Os wach Toa og: BL 
Ie anak. tes teehee 


‘WANT, to, bid en 3.000.000 Government 
surplus td" be. released soon, Por detalis 
‘fend $1.00 to Surplus, Box 213, "Bast Marc= 
ford. ‘Conn’ 


J, SNEW wonderiul“Formela. «Fi: 
$22.50 PERPEX Shavers—$13.95, Write | min B-Complex. Liver and Iron added for 
night Caine eMart" | BI Coa tlt oh ioe 
75 TATTOOING SUPPLIES IS wead catacreet Now Seti BSP. 


TATTOQING, Course, and Supoiy Bro: 
guures.  S3e.. Zein, Sehool. “128 
Rockford tines 


37 TREASURE FINDERS 


Whittier. Caulforain 
MAGNETS—Permanent Alnico. Never 


GOLD. Suver. Metal Devec loser magnetiam. Many uses" Excellent for 
dtiter for Cran aiser pan, Valetin "work Nor'S. 12 far $1.00, 
ote’ Ping soloimarlon Pree. erect | neta) @ for guba Guan. pees Bet 

Corp. 3430" Vi Gon! Dept! Maes, 2 Weat ant. ‘New 
‘food’ Caitforata York City 


TREASURE uniers! New li-pouad | STORE power from low homemade 
feabermegit Mogel 101 iocatos 1" tuid | wingseil Guaranteed thathuctons a0" 
‘d'minerais Money-back goaran- | Eit $0. Ziemba, 6123 Orchard, Dearbora, 

also" Geiger: Counters | Michigan 


oc, uenouam premerieen, Com: ENRICH your office. home, ‘gboratgey. 


Ration tree. Fhe, Goldak “Goss 
fenoaks Biv gqudio.Fratne ahodera wart. Free 
Siegaa Bae at ce: | Horan Books, 280 30th street, ‘Paterson 
jersey 


SELECTIVE metal 
ile ba “SERTEEN™ amiages Geptie Tank, Out: 

Givdetects metas unger sait water Also | 409F, Tollet owners. enews.  deodorizes 

Geiger Counters. Free lterature Gardiner Fi 

Electronics Company. 2018. Dayton 

NOOPER™ Geiger counter. Only 


Weed YS So urasium, “Gract | ,, NAMEPLATE 3031" Beautifully printed 


Bow. ‘Send "83.00, balance cud. Maney | esting. $1.09. Alro 


tari and 356 oe foutline foot. color 
Brclergete” Baker, 208. Moncoe, Jeiteras 


i 
‘electronic fi cal ‘Box 


‘and. 
ine print" good for laugh. Pi 
‘Your ame on “documents emt 
multicolor ribbon. $1 

| gpment "Service. Box 1014 
iorida ‘Greariy? 


et 
Fisher Research tabIne.- Palo Alto. Callt 


PRE pclage Woh 
a RAT REPATERe | otS ra aT 


WATCH and clock books tor Jenner. 
nobiriae, Hume Sniormattog: North Ames 


'WATCHMAKERS'— Jeweler complete | S20-EE Linden. Buffalo, New 
inlormative eatalcgue 0c Bengal Gos | BIG interesting mails three months 26e. 
Bauer Sa oan | gear boo Marvey ‘Teeple. Decatur” ind: 


"St Loats 


“SAVALIFE” aulomatle fe detectors 
for ‘homes “and {actories $3.75. each Gar 
Company. Cranston. Rhode Island. 


38_WANTED MISCELLANEOUS 


SCRAP Mercury 
alters supplied” tanta Siamuth— 


ten. sana Products Co.— 
Extabiihed ooo "uth & Moore ‘Steet, 


i 

ies, Prompt Be ‘Mercury tera: | 

mg Bronor Bagot Marcu erat 
na 


73___WEAKING APPAREL 


WORK clothes below wholesale cost 
gusr,gotton pans" ase. airs ie covers 
is $1.69 and ah p com's $1.50" All clothes 
Feconditioned, seri ed We wili ship any 
here COD. Wrive Easel Pr ests Co. 
Box ©, Franklin Statios Sultmore 2. Ma 


90 Porutar science 


SS et wenn _ciaed 
ear punraatee Ardaiey Watch See Washinton 
Pine Street Ardsley. N.Y. || 300 BIG Malls guaranteed. samples 


ee FOUN G ERS Joe ne ec: offeta, plans, puoposiwons, 13 months list 
WATCHMAKERS, Journal for watch ing” $1.00. (refundable). Wright Publica. 


makers. students hobbyists $1.00" year. tt on 
ere a. baberiat Mois! 3216 Hubbard. Memphis 8. ‘Te 
eS ee ASTOUNDING! Secret 

Beach's ciinis, 
wo SE Pasice Pertiana 15 


9 MISCELLANEOUS, 


| ADDRESS advertising postcards. Mus 
ate eood nandwriting Likdo. Watercown. 


ng. Roots bring fortune. De 
tall Treo" Fesiet_ Patchogue’ New York 


TP'S hard to bulld a home yourself. Let 
sus build Tt for‘you. better a for less New 
fethods. Anybody ‘ean afford one” Send 
Si:00 for folio, "United Home Builders As~ 
Soeintes’ Box 1707 Nokomis Station, Min= 
Beapolis If afianesota, 


RARE novelty picture word signs 7x11" 
Dargai lsts tor ie. Caplan. 820 W. def 
ferson, Lansing’ 6. Michigan. 


ALASKA—Letter rematis. Airmail $1.00 
_Confdential recelving-lorearding 
ice Smith. Box $35. Pairbanks Alaska, 


HAIR Growth Discovery, Literature 
Serv: | $1100. Pasyk Co. PS2, Toledo a. Ohio. 


‘ime Business, $5 


blete: ‘Step-By-Step Tastructions sent or 
Poors ezamuoation, Pree detain Const 
Motcbw So tos Anette 6 Tanda 

‘GET Wholesale thousands Hationsliy 
vertised products Up to 80°; off Write for 
Ice plan. 2a P.O. Box 247, New Braun 


Roberts. Apartado 


ner 3008 W. 


Photograph. 


Cleveland. Ohio. 
TROPICAL Caracas remailing airmail $1. 
‘tate, Sabana Grande 

Caracas. Veneraele, S.A. 


LETTERS remailed promptly 200 Rat 
Ef'Gamsinacita: Phoents 
PICTURE Post Cards. Make Prom Your | 25¢, 


O00" "$11.00. aus, 
Filth. Philadelphia 40. 


sl, MONT forecast Feading—covening 
frances hesithe “wocsusna. love ane 
‘guestions answered" ipo, Give virthdate, 
Homman's”a900 Fifth Avenue. Apt 200-8; 
Pittsburgh 3" Pa 

"REMAILS from the “Atamle Oly” ae 
‘Smith, 19124 Gand, Los Alamos. N. alex. 

‘STAMPED letters. cards remailed 206 
exch. Don hitehell” Dumont tows 


Ars | NEW York City Philadelphia, remall 
Classifieds, ‘ewspapers 
“GH | Sudo. Panrman, 449 Hamilton, ‘Allentown, 


Peana, 


PROLONG Ilfe of wallet cards, photos 
with laminating: film” No tools. macine. | 
Film, to cover 6  Wailetcsise cards $1.00. | 
Heleden. Box 143, Ridgefield, New Jersey. | 


‘OMAHA. Nebr. 


Femails 25e. Registered 
1. 4506 Poppleton Ave 


ETAILED Taformation reveals weorete 


wince Ge reac ti ser | 
pe RENOIR BS, temas Sed 
PP 
ee ae 


no PERSONAL 


is iree, Write, Wagoner. P-125 | 24. shading 


th New Work 24 se 


aren Seren ere a | me 
TiM-VG. Hollywood “28,” Californie 


HOW ind Out?" You Cani fa- 


initier person problems, Worldwide, OF 
Helaiy aleensed. stained 1983” Wiliam 


Dosteards. Must 


shdo, Watertown, | B. Cahill 


Gorks Ireland. 


my 
fl 


{DETECTIVES Qpporvunitien Detective | cau, nections, removes ves. gorenes | cago it 
“dian: | 
WaRPAL Yourelt Without Droge Your 


HYG. Balirwood $8, Caliterne | Be, 
7 Sain tres ‘Set 

formation ‘confidentially developed. Any | yfart thd” ycers’ Book ‘pal 
| ilo Gaainteed Wink ares Ser | 

Ganitle, Gineinsatt 3. onio, “| 

FROM Ireland, Latiers remalled, aa 
Ii Sometion ot Balt, | 


LETTERS remailed 2. Personal For: 
warding Address Monihiy tates. Shanks, 
Box sifo!"San ‘Francisco 19, "California, 
ehiaf tstiute, 
LiteolnsPark-Weat, Dept: PX. Chie 


S100 gag 
Meridian, LETTERS remailed, Birmingham por. 
Recelving Forward 


| mar 8c. cards 1 
seo 31d “Springdale 


ie petvice 
Birmiigham 

a eAnp Oulbe, Corea fort Ha 
ise wel | wit ous Whe Here Fenn, 

Hox 66535. 8. Louis Mis 

MEKICAN Lav, General Practice Altar 
ney. 1305 Arizona Street, Ei Paso, Tekan, 
ETTERS remaited Washington. D.C. 
ark 260. Albin Services, Box 4162, 


BORROWING by Mail Coang 490 to 4000 
fo employed men and Women. Easy. gulek. 
Completely confidential No endorsers: fee- 
pay In eativenient monthly payments. De- 
lain ‘envelope 
inance "Co 
‘Om 


ve occu 
At “rate 30 secyites 


ex Knowledge Sitr ath technique. Bark 
ey, Allendale, New Jersey 


‘tee 
Rewtoundiand: 


‘Deeause you make mis | 


fashingtoa 15, D.C. 
“gZLDORINE. strane: ealthy (goth, New 
tecoyery. Free. teri 
Go°Bar agree Law ‘Angeles 54, Gu 
CO-ORDIPATHIC drugiess service cor 
dence ‘courte. diploma. Brot, ‘Cala: 
Soe aul. Phoenle Ariont 


738, Chatawa, Aflssiseipph, 


MONEY MACHINE ¥3 1 98) 


i pear ft 


MONEY. Kemi eit onder ond 


Kor 


GIANT 100 Power DAY & NIGHT 


TELESCOPE 


fice! and rans, tubing construction. 
Rend Sa 


(CARL W, JAMER, Dep. $5, MANORVILLE, KY. 


NATIONAL FROGMAN CLUB 
dein ith famous skin diver, navy troamen: deep 
see divers, 


JOIN TODAY! 
‘Only, $2 for full. 
yea 


National Frogman Club 
ver ond Dept, PS-24, 628 S. Von Ness Ave. 
tos Angele 5, Cait 


24 most popular song. 
fea de 


etal af each, 
Sig reco. Beth ee $2.35 


ned, $000, dogs foe 
‘paid $1 


milters 
mongrels better companions. Sad, 


Record Teaches Bird to Talk Fer ara 
‘elle Sweetheart, Where are yout ete: Stand. 


Foreign Language Speaking Records uth sunt 


‘peak correctly fr day. Mandhook teaches grambiat, rabulary, 
Chek, ranch Seanli erm iam, “Russian, Mebrew 
Record $1.00. Handbook 50¢ 


MINERAL COLLECTIONS 


Tot prospector 
tollectors 


stadents, 


‘Atomie Set. 5 atom. min, a8e 
Explorer Set, 24 spee. $1.00 
Prosmector Set. 35 see. $2.00 
OMelat Scout Set. 

60 specimens. $4.00 
Gemstone Set. 30 see, $5.01 


WORLD OF ADVENTURE 


Box 438-E Ann Arbor, Michiga 
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FIRST OUTBOARD THAT 


BAILS YOUR BOAT! 


SCOTT-ATWATER brings automatic 
power bailing to outboarding with 
Bail-a-matic, a built-in feature on 5, 
7%, 10, 16 HP models at no extra 
cost. Free booklet tells the whole 
story. Address Scott-Atwater Mfg. Co., | 
Minneapolis 13, Minn., Dept. PS-34. 


WHEREVER YOU GO 


USE IT ON ANY ROD 
OF YOUR CHOICE FOR 
TROUBLE FREE SPINNING 
CASTING OR FLY FISHING 
For you men who 
know mechanical 
perfection when you see it. From the moment you | 
make your first cast - you're in for a treat. Be- 
ginner or expert, you'll find the NEW Johnson 
80 the one, all purpose reel. “Nylatron” Drag for 
smooth action . . . “Change-Easy” Spools for 
quick line changes . . . true spinning action 
eliminates line twist. 

FREE . . write for folder on Johnson Reels, 

Model 80, 60, 402, 20 - all price ranges. 

DENISON-JONNSON SALESCORP., MANKATO 5, MINK. 


$2 rorutar science 


pRSWeweeweweeeeceens, 


WWE SREL ERs: 


~ 
RRA ASSA SAA’ 


(anne 


ESHELMAN BOAT TRAILER 


for less than the cost 
of a low-priced car. 


YOUR OUTBOARD CRUISER, David Klein's 
brand-new, comprehensive, fully illustrated 
book, guides you-from choosing the right hull 
and motor down to winter storage. $3.50 a copy 
at your bookstore or direct from the publisher, 


W. W. NORTON & CO., 101 Fifth Ave, New York 3,N Y. 


Small-Tough- 


Just right for carrying 
or storing — it’s palm 
size! Made of heavy 
gauge metal. Switch glows 
in the dark. Uses 2 standard 


114" batteries. See $189 


your dealer... = 


DELTA ELECTRIC CO., Marion, Ind. 


Delta BUDD 


LITHLE ELECTRIC 
LANTERN, 


Yes. women enjoy using the easy. 

Hing HOTO-HOE. And it's stil 

ay to own—selis for the low 1847 

price of only $134. complite, ready 
to work for you. 


ise’ You use’ the “same” basi 
Causgn power unit to operate 
HIBE complete line of low cost. attach 
‘ments—all easily interchangeable in ‘minutes. and thor 
Oughity “garden Proven. You can pump. spray. saw wood, 
throw’ snow, mow, trim, and edge lawns as Well ax till 
nd cultiva 
FACTS, in our new color catalog, 
ie and location ‘of nearky “dealer 


unity tor you. 


ROTO-HOE & Sprayer Co., Box 18, Newbury, Ohio 


TANKS" from Govt blueprints 
Every deta ceproduced ins 


NEW! EXCITING! 


JET EXHAUST SES OUT 


ie mgt 


JOHNSON SMITH & CO. Dept 703 


eb PRINTS 


From Your Transpare 


Prints from 


res po JANE 
transparency | EKT AC 

ro BETH 
1_| 


PROCESSING: ANSCO & EKTACHROME 
24 tovrs— Feil File 120-620, 35 mm, 
20 ex mid. . . « Only $1.60 roll 


COLORFAX LABORATORIE: 


Win, ender $1. 
He 0.0.0.5 

DEPT.s-4 Ox 3571 

Genrgetews Sta Wash 1.0.6. 


Ta 


‘OUTING PALS’ 


f / Coleman Folding Camp 
Lf Stove gives you big hor 


meals or a tasty snack, 
quick and easy, wherever 
you go. Cooks like a gas 
range. Lights instantly. 
Easily regulated burners. 
Folds up and carries like a 
suitcase. New durable 

er-brazed fuel tank; 
rust-resistant finish.2 and 3-burner mod- 
els. Ask your dealer for demonstration. 
Coleman Floodlight Lantern means more 
hours of fun outdoors. Floodlights 100-ft.area. 
Lights instantly. 8 to 10 hours service from 
one filling. Safe; stormproof. Coleman Re- 
flector makes it a powerful spotlight. Single 
and double mantle models. See it lighted. 
pls Coleman Folding Picnic Table 
and Carrying Case sets up in a jiffy on stron; 
fogs All eel. Big 26Gn. square top, 20ns 
high. Folds into carrying case with legs and 


stools inside, plus extra spaci = a 

for other equipment. “€ 4 

See all three Coleman - 

ing Goodsand De- 

partmentstores. 

Mail 

for Free " 
ree 

‘Outdoor ~ 


Book isa tens fea 
The Coleman Company, Inc., Dept. 205-PS 
vn Wichita 1 Kansas 
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41 NEW MODELS for 1954 


GET THESE FAMOUS 


FISHING LURES 


THE ORIGINAL “PACKAGED 


BOAT KITS 


RATED “TOPS” BY THE EXPERTS in 
DESIGN, STYLING, PERFORMANCE 


feclly corch fish 

Medium and deep divers 

Aporon, Ya ot State, ff $1.25 volve 
69C wo. 


lures) ORDER TODAY ken 
Postoge Prepoid aT BS 


1329 Moin Dept. PS3 
Konsas City, Mo. 


‘SAMSON FIBER-GLASS BOWS 


SEND 25¢ for BIG, new aa THEY DON'T BREAK 


1954 KIT CATALOG 


PLUS booklet “Boat 


EASIER TO BUILD, SAVES TIME, MONEY 
stage U-BUILD-IT Sonor owe F%4 $399 
be A sian for every need from 14° up. High strength steal 
prolaricated shania and frame was Factory 


Illustrated new book by 
Zossoh Costa, ameniaa’s 
photographer. 

Laaza. the secrets feos postcerasiens 


tee in shooting sports, fires, lds, ete 
‘Tells how to put story-telling impact in 


‘DELUXE MIDGET 1" 
RADIO CONTROL $9.98 


1 which help make today's bui 
labor cost) contractor’ | 


ces. Anyone can” assemble. 
plans furnished and each 

Sil lumber, roofing, nails, 
windows. Freight paid. 
separately 


desired: 37 Homes and Floor 


hare 
vercost Balding pins Sold | 


5 EASY PAY PLAS 
COLOR CATALOG 


MORE HULLS IN USE THAN ALL OTHERS 
COmBINI Z 
INTERNATIONAL MILL & TiMmBE 


ina = HULL MFG. CO. 38:78, 


94 roruiar science 


ALL IT NEEDS 


© Swing into the saddle of this 
beauty. Twist the throttle to ex- 
citing adventure on highways and 
byways. Thrill to the surging 
power as you ride in luxurious 
comfort through mile after mile 
of tireless travel. Truly, the 
Harley-Davidson “Golden Anni- 
versary” 74 OHVis the one motor- 
cycle every rider wants to own. 
Sce it! Thrill to a test ride at your 
dealer's today. Ask about his easy- 
payment plan, For your copy of 
the action-packed ENTHUSI- 
AST Magazine and illustrated 
literature, send 10¢ to Harley- 
Davidson Motor Company, De- 
partment PS, Milwaukee 1, Wis. 


AMERICAN 
MADE 


\Z 
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NEW MEMBER OF A FAMOUS FAMILY! 
HAWAIIAN WIGGLER*@ 


FLASHY DEEP RUNNER HAS SPECIAL ACTION 
TobyShopper, Akron 
Ohio, used the new 


IDEAL FoR 
TROWING =~ castina AND 
ma shinning sites 


WEEDLESS—WON'T "HANG UI 


we OR YOUR mi rnEE new 1954 COLOR 
FREE Cor PicTURES OF CATCHES: 


_ ee ARBOGAST company, inc. 


WEST NORTH STREET # AKRON 3, OHIO 


SO COMPLETE, ALL YOU 
NEED IS PAINT, GLUE 
‘AND A MOTOR! 


SOREAL-YOUULFEL —-§ 
YOURSEL AT THE WHEEL! 7. 5 


saeachonomne | 


ae 


Other Powered Model Boot 


Kits from $2.95 10 $11.95. 
MODELS + Dept. Ps-3 


STERLING (aerenn2 Shae ire 


acy Sinton ate 
pe ea 
Send itis co mo 


96 ropuLar science 


sive 
rite 
Se, 
MLAS = 
Car Owners! Moet Master Glaze—the sensationally different 
aster for new and osed exral -Not a wax-—not an oll polish 
nota paint! —nothing that “amears” over the surface. 
MASTER GLAZE is a unique discovery —a creamy liquid 
—quick and easy to apply! Gives a hard, 
lase-like surface. Even gasolinecannot dull 
fet"Tasts nix months tom year! Amazing 
Tosterbenutiful, sparkling elean and brit 
liant! Docsn't finger-mark-doesn't meatt 
‘A’match box fall winzes an entire car, Seals 
Bie profits. | the ae 


E SAMPLE 


Just send your name and address te 
MASTER GLAZE CO.,7720-709 W. Harwood Ave., Milwaukee, Wis. 


60 POWER TELESCOPE $3.98 


331 CHURCH ST. 
HARTFORD 3, CONN. 


CRITERION CO. 
DEPT. PSB-19 


=a 


, GIANT BALLOONS 


ENGINEERS HAVE PROVEN THIS POSSIBLE 


proved Electronic Spark Tatensifier 
‘he many ways You 


Polowing ren 
Quick 
= More Power 


‘check ‘or money order 


ful salitia, return for oll refund 
ELECTRONIC DEVELOPMENT co.” 


beet. €8.3, 10438 Venice Bivd. Iver City. 


Ford batteries are 
y sealed in heavy, 
impact-tested 
outer cases designed to 


‘hey are cycled 
from full charge to 
discharge hundreds 
of times to provide 

proper function and 

long life. 


Get the Battery 
that’s made right 
for your FORD 


All Genuine Ford Parts—like the battery shown above—are made right... 
to fit the specifications set by the men who originally built your Ford! 


Why wait for battery failure to stall 
your car when a simple dealer test can 
determine the condition of your present 
battery? If replacement is advisable, he 
can recommend the Ford battery with 
the right capacity for your car’s electrical 
system. Remember, every Ford battery 
has a liberal warranty. Be sure— 
have your battery checked today and... 


“TRADE” WHERE YOU SEE THIS SIGN 
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wma sms | Tast minute 
news & notes 


THAT FORD SPORTS CAR--MATCHING CHEVVY'S CORVETTE--is here, 
but- don’t look for it on a showroom floor for some 
months to come. Shown "in clay" by the stylists 
late in February, it will be running on the test 
track this month. Actual production will be slow. 
Goal: maybe 15,000 units a year. . 

A truck powered by a gas-turbine engine is coming 
froma big Detroit maxer. And soon. . . Knee- 

w s are a good bet for one of the 

Tuxury cars in 5. 


THE KILLER IN "KILLER FOG"--the kind that caused 4,000 deaths 
In London last year--may be a combination of two 
chemicals, reports Harvard's Dr. Mary 0. Amdur. 
She found that sulfur dioxide and sulfuric acid 
mist together caused much greater harm to guinea 
pigs than sulfuric acid alone . . . American health 
is getting better and better, according to statis- 
ticians of the Metrorolitan Life Insurance Co. 
Deaths from nearly all diseases and accidents were 
fewer last year. Among children--infants excepted 
--the death rate is nearing "an irreducible mini- 
mum." Even auto fatalities stayed at same level. 


RAINDROPS COME IN ALL SHAPES AND SIZES--but hardly ever in the 
tapered pear shape that artists draw. Two 
Antist's ravonite od meteorologists of the Illinois State Water 
Survey back that finding with 200,000 photos 
Bie onors ( of raindrops, made to improve radar fore- 
casting of rain. The pictures show that 
omen osers the most co drop form is a fat mush- 
= room, but m other shapes result when big 
drops shake themselves to pieces (see 
ae mrs tt at left) . . . Pilot lights are 
seins @& Limir in many of the new gas ranges. 
Litre ones 


electric igniter coils to light 
top burners, oven or broiler. Keeps the 
kitchen cooler and also avoids danger that 
© pilot might accidentally go out. 


LUBRICATING THE WINGS OF SUPERSONIC PLANES WITH LIQUID HELIUM 
cuts the heat caused by skin friction in half, 
tests at Bell Aircraft indicate . . . Farmers are 
trapping turkey rustlers with televi They 
tune their sets to an off-the-air station, then 
keep an eye on the viewing screens. The flash of 
engine-caused interference gives away the approach 
of a rustler's truck. 
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million-dollar fun! 


You've dreamed of the day! And now it’s here... the wonderful 
day when you can skipper your own eat-aboard, sleep-aboard 
live-aboard cruiser ... swift, able, comfortable! Your cruising range 
is America-wide. Roam the waters close to home, or trailer your 
craft to faraway shores. Cost-wise the news couldn't be 
better! From inexpensive kit boat to ready-to-go cruiser 
~ you can buy in various stages of construction to suit any budget. 


For power, one choice—it's BIG TWIN, the motor that made 
outboard cruising not only practical, but tops in cruising fu 
25 eager horsepower for speeds to 20 miles on light cruisers—up 

to 30 miles with twin motors. And now with finger touch electric 
starting if you wish, with complete remote control at steering position 
for'd—starter, choke, throttle, gearshift—finger tip handling ease! 
SEE YOUR EVINRUDE DEALER—look for his name under “Outboard 
Motors” in the yellow pages of your phone book. For complete 
catalog and Evinrude “How-to” Book of Outboard Cruising, write 
EVINRUDE MOTORS, 4302 N. 27th Street, Milwaukee 16, Wis. 


Site 


Wits for full-color 
cotolog of the 
complete Evinrude 
line, and copy of 
new “How to 

Book of Outboard 
Cruising, both free! 


CUTTS oursoano motors 


loosens it...in seconds! 


This powerful blend of 
quick-acting solvents loosens 
rust and corrosion instantly... 


MECHANICS sove quickly frees “frozen” joints. 


time, hard work! 


Whether it’s a bolt stuck fast by a 

winter’s rust...a badly corroded 

joint ...or a tire bead “glued” to 

fs a rusty rim, world-famous LIQUID 
( WRENCH will loosen it . . . fast... 

2 tte and without breakage! 

FARMERS moke te fer the Home Hondymon ond Profeuional Alike 


repairs faster’ Y 
pairs faster! ? Metts THe gust AWa,, 


Safe for all metals and alloys 


LIQUID WRENCH contains no acids, ether or alkalies. 
It is absolutely harmless to metals, works equally 


Z 7.\\ well on all metals and alloys. 
PLUMBERS use SPORTSMEN clean e 
it every day! guns, rods, reels! HANDY 3-OZ. APPLICATOR Only 30 
‘CAN FOR HOME USE. 


LARGER SIZES AVAILABLE from 8 OZ. to 5 GALLONS, 


Protect it 


ACRA-SEAL it! at HaRDWARE STORES, SERVICE STATIONS, 
GARAGES AND PLUMBERS... . EVERYWHERE 


If your dealer can't supply you, write us— 
RADIATOR SPECIALTY COMPANY 
1700 Dowd Road + Charlotte, North Carolina 


Just spray it on! 
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POPULAR 


SCIENCE 


Mo v.sra1on, Monehly 


Lk 


Atomic Fuel 


INSIDE THE ATOMIC 
electrons make water 


LE at Ouk Ridge, 
jeld glow 


Were Shared aan The world would 


be healthier, wealthier and wiser, say AEC scientists, 
discussing President’s daring proposal to United Nations. 


President Eisenhower's dramatic 
proposal to the United Nations that 
a world pool of fissionable mate- 
rials be created for peaceful pur- 
poses had no greater appeal to an 
hearts and minds than those of 
nuclear scientists. POPULAR SCIENCE 
MontHLy invited some of them, on 
staff of the Atomic Energy 
mmission’s labs at Brookhaven, 
to tell you what the 
the plan’s potentialities. 
ussion, recorded on magnetic tape, 
s transcribed here. The various 
speakers are: William 
botham, Harry Palevsky, Dr: 
Clarke Williams, Marvin Fox. and 
Charles P. Baker, physicists: Mr: 


people think of the President's 
plan to pool fissionable mate- 
rials for peaceful uses? 

Dr. Fox: 1 think it’s _ brilli 
stroke of genius to solve this whole d 
lemma that has confronted us for the 
last half-dozen y 

Mr. Palevsky 


M* GRISWOLD: What do you 


It provides a central 


focal point that serves a very necessary 
purpose. It starts us off. 
Dr. Baker: The Acheson-Lilienthal 


proposal, in 1946, was a brilliant pro- 
posal, but in order to get anywhere, you 
have to start. And with that proposal 
you had to start by taking off all your 
clothes and jumping in. Whereas in Ei- 
senhower's proposal, you say, “Take 
your coat, loosen your tie, and sit down. 
There are many people who will do this 
that won't go the whole way. 

Griswold: If you were given the task 
of setting up such a pool, would you 
anticipate getting large amounts of fis- 
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TOO “HOT” TO HANDLE tive fields of dealt with at tong 
isotopes for medicine, : many — length. The mu e is aiming 


FROM NEW MEXICO, th 
hearing ore con 


FROM CANADA 


nt of piteh- 
bende, chief hi of m. 


sionable materials, or small amounts? 

Mr. Higinbotham: The fact is that 
no countries except Russia and the 
U.S. (which are well stocked) and E 
land and Canada have the capital to 
buy—or, as a matter of fact, have access 
to—a substantial amount of source ma- 
terials. 
ou see, thorium is useless until you've 
gone a long way with uranium and its 
products. And the U.S., Great Britain 
and Canada have virtually cornered the 
free-world market in uranium. 

Palevsky: So the three of us and 
Russia control all the source materials, 
except for truly trivial quantities. 

Higinbotham: The U.S. and Russia 
control a lot of materials, but they 
don’t own them, I think the first step is 
to get these two major parties to loosen 
up on their controls, so that other people 
can play around. 

I'm thinking of natural uranium and 
thorium ores—source material. 
riswold: You think. then, that it 
would be ores that would be contributed 
to this pool, and not enriched stuff? 

Higinbotham: Yes. 

Griswold: How would you ship the 
materials to the pool? 

Higinbotham: 1 suspect that you are 
thinking of this pool as a big concrete 
building somewhere, loaded with radio- 
active stuff, It seems to me that what 
Eisenhower contemplates will be a hold- 
ing company, like the AEC. The stuff 
will be stockpiled all over the world. 
It will go by the pound or the truckload 


FROM THE COLORADO 
Colorado come brigh 


ATEAU of Utah ai 
chunks of carnotite. 


FROM THE BELGIAN CONGO, th k 
a fat vein of universally sought 


or the shipload direct from the donor to 
research laboratories in different coun- 
tries all over the world. 

Griswold: Is it dangerous to ship? 
Would it require shielding? 

Fox: Not in ore form. 

Griswold: What does the stuff look 
like? 

Fox: Well, uranium is shiny’ silver 
when freshly made but tarnishes to 
brown or black quickly when it’s ex- 
posed to the air. 

Griswold: I've heard that it can be 
obtained in fairly small ingots, almost the 
size of flashlight batteries. 

Fox: You can get it in any size you 
like. 

Griswold: What countries besides the 
ones you have already mentioned would 


le 


HEAVY ARTILLERY against cancer is this dough- 
nut-shaped gun that aims rays from Cobalt 
60 at the universal enemy, Atomic “weapons” 
like these may become available to everyone. 


be likely to have surplus fissionable ma- 
terials for the world pool? 

Baker: I think you should include 
the Belgian Congo, South Africa and 
Czechoslovakia—if you can distinguish 
that country from Russia. 

Higinbotham: You'd also include In- 
dia and Brazil, wouldn't you? 

Baker: Oh, yes. 

Higinbotham: India and Brazil would 
most assuredly be interested in the pow- 
er potentialities of a world atomic pool. 
Brazil is peculiarly poor in water re- 
sources, The waterfalls are a long way 
from the coast. The Amazon is flat for 
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many, many miles inland. I think the 
Brazilians are working small streams 
mostly. 

As a result, Rio and Sao Paulo, the 
two biggest cities—about 200 miles apart 
with decidedly mountainous country be- 
tween—have a common power supply. 
And they are so hard up for electricity 
that the different sections of the cities 
are shut down in succession. 

Griswold: Is it possible that we can 
have smaller atomic power plants than 
any yet built—plants that could be used, 
say, to run planes and trains? 

Fox: Oh, yes. 

Dr. Williams: Especially Russian 
trains, which are broader gauge. [Laugh- 
ter.] 

Griswold: But not small enough to run 
automobiles? 

Higinbotham: Well, the only possi- 
bility in this’ line is that someone might 
design a really good battery that you 
could have charged at an atomic power 
station, and then run your car by elec- 
tricity. 

Baker: There are other ways. If you 
had cheap power you could store it 
chemically by taking water and carbon 
dioxide and making gasoline out of 
them, then pouring the gasoline into 
your car. [Laughter.] Well, if you had 
cheap power, you could do this. 

Palevsky: That’s true. If you can 

make cheap ‘power, there are just un- 
limited processes that could be devel- 
oped. 
If you can reduce the cost of power 
by, say, 20 or 30 percent, I think that 
many new industrial processes would 
just spring up overnight. They will then 
be feasible. 

Griswold: How could atomic power 
be useful in barren lands—like Arabia 
or the Australian desert? 

Palevsky: Why, in making fertilizer. 
You need power to make fertilizer. 

Griswold: Yes, but what about water? 
Water would still be the essential in- 
gredient, wouldn't it? 

Baker: If you have the energy, you 
can demineralize sea water. If you have 
the energy, you can also pump it as far 


as you like, if you're willing to pay for it. 

It's not a matter of discovering any 
fundamentally new principle. It’s a mat- 
ter of getting the science, the technology 
and the economics together. 

Palevsky: Even in those desert re- 
gions, I think if you go down far 
enough, you get water. It just happens 
to be uneconomical to pump it now. 
But cheap power from atomic energy 
would easily make the pumping job 
feasible. 

Griswold: Have we yet come up with 
any practical atomic explosive for chang- 
ing the course of rivers, or for changing 
the course of hurricanes or tornadoes? 

Mrs. Baker: Well, you'd pollute your 
rivers, for one thing. 

Palevsky: And if you dropped an 
atomic bomb into the eye of a tornado, 
you'd scatter lethal radioactivity all over 
the countryside. 

Baker: The Eastman Kodak Company 
would certainly be unhappy. [Laughter.] 

Griswold: If the proposed atomic pool 
is going to exist in several different 
places, scattered throughout the world, 
how can it feasibly be guarded? 

Higinbotham: First, is it worth guard- 
ing? Probably all the material contem- 
plated for the pool will not be enough 
to make a single atomic bomb, And 
when the atomic bombs in the world 
already are counted in the hundreds or 
the thousands, material that could pos- 
sibly make one more is not really im- 
portant. 

Griswold: Isn't it true that, with the 
right kind of reactor and the necessary 
raw material, in the course of making 
atomic power you also make plutonium? 

Higinbotham: Yes, but it isn’t until 
you have really big power plants that 
the amount of plutonium you are going 
to produce in a year will be significant. 

Baker: Besides, in order to make this 
plutonium useful, you would have to 
run your plant in a particular way and 
it would involve certainly an equiva- 
lent plant to extract the plutonium. In 
other words, if you went and looked at 
the power plant, you wouldn't need to 
be a detective to tell if people were 


THIS BABY REACTOR, with power of less than a 
ingle watt, is valuable f 

doesn't produce fissi 

cates growing flexibil 


y of reactor size. 


milking explosive plutonium from_ it. 
Griswold: If you were a nation that 
had borrowed uranium from, say, South 


PEEP INTO A PILE at Oak Ridge is provided b; 
looking imo an overhead. nfirror, which 
guides an operator with hand tongs when he 
is ready to withdraw radioactive samples. 


Africa, and now had plutonium, where 
would you send the plutonium? 

Baker: Send some back to South Af- 
rica, so that they can start their power 
plant. 

That is, I would think that if the pool 
delivers uranium to somebody and they 
use it in a power plant, and use the pow- 
er for their benefit, then the plutonium 
which they make incidentally should, 
of a certainty, belong to the pool and 
might be sent to help make a quart of 
milk for every Hottentot, or whatever 
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ENTERS THE BULOIN 
WATER IN PIPES 
SE COOLED IN THE 


else seems to be a worthy undertaking; 
Mrs. Baker: Essentially, then, you 
could just rent the material, and then 


pay it back to the lender, 

Higinbotham: It would be ideal if, 
when we allow another nation to take 
from the international pool certain ma- 
terial that had been allocated to us, we 
would also permit that nation’s scien- 
tists to visit our laboratories. see our re- 
actors, learn our techniques. Some of 
our scientists, too, would be expected to 
go to those countries and help them get 
started on their research—let them in on 
our know-how. 

Williams: The information 
as important as the materials 
more so. 


is fully 
, if not 
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BUILDING, 


COOLED WATER 


BY REACTOR 15 
MEAT EXCHANGER 


B source exe ansonss 


Higinbotham 
hower's réally will be something. that 
will be awfully hard for the Russians to 
turn down. 

If you can get a start at talking on a 
practical level about these problems of 
the exchange of information and people 
and cooperation, there will certainly be 
an entirely different atmosphere from 
the one we're presently living in. 

And one could hope that out of these 
discussions would come something at 
least as attractive as the Eisenhower 
proposal, and that this would be the be- 
ginning of breaking down the iron cur- 
tains that exist not only around Russia 
but around a good many of the rest of 
us, too. END 


HUNTING FOR DETAILS of a 
car, Hornung pauses in 


He’s the 
Audubon 


of the Automobile 


C. P. Hornung stalks the rare and early birds 
of motordom and draws their portraits. 


By George H. Waltz Jr. 


jAMEBICANS scarcely knew one bird 

from another, unless they were edi- 
ble, until John James Audubon painted 
their portraits, exact to the tiniest speck- 
led feather. 

Now a whole generation of car-loving 
Americans is getting acquainted with the 
audy and gleaming automobiles of the 
past—some of them very rare birds in- 
deed—because a modern Audubon is 
drawing painstakingly authentic pictures 
of them. 

Clarence P. Hornung of New York 
City, whose gallery of America’s earliest 
cars already includes 75 portraits. didn’t 
take up the hobby that has become his 
booming business until 1949. Until then 
he was an industrial artist and specialist 
in creating trademarks and package de- 
signs. 

One Saturday in September, 1949, 
Hornung happened for the first time to 
visit James Melton’s Museum of Antique 


Drewings Copyright 1951, 1952, 1953 by Clarence P. Hornung 


Cars at Norwalk, Conn. The quaint lines 
and vivid colors of the old vehicles fas- 
cinated him. As an artist, he was amazed 


alluring runabout in 1903 and call 
best thing on wheels.” Extra seats, 
delivery box could be “instantly attached.” 
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Chevrolet secn meting cars 
in 1912 and turned out 2,999 that year. In 
1914 it produced the Royal Mail (above), 
a 24-horsepower, four-cylinder job that is 
called the modern Chevvy’s true ancestor. 


Nash ctetes its rambiors back to 
1900. This was the 1902 model. Actually, 
Ramblers were made by the Thomas B. Jef- 
fery Co. until 1917, the year after Charles W. 


Nash quit Buick and bought out Jeffery. 


StudebakeF ici seen +. 


nowned for 50 years as a maker of wagons 
and carriages when, in 1902, it entered the 
automotive field with an electric car. This was 
the 1903 Electri 
steered by tiller. It 
had a 24-cell bat- 
tery, four speeds. 


to find that no drawings or prints of them 
were available, No one up till then had 
ever made a pictorial history of the Amer- 
ican automobile. 

By the following Monday, Hornung 
had decided to create that history him- 
self. He plunged into a program of re- 
search that in the following months took 
him to book shops, print dealers, cata- 
logue collectors and old-time car sales- 
men. He gathered a mounting pile of 
flyblown catalogues, yellowed newspaper 
and magazine ads, specification lists and 
old photographs. 

Soon he was armed with enough in- 
formation to produce his first eight por- 
traits: an 1877 Selden, an 1895 Duryea, 
an 1896 Ford, an 1898 Winton, an 1899 
Packard, a 1902 Autocar, a 1903 Olds- 
mobile and a 1903 Cadillac. When col- 
ored prints of them had been run off, 
Hornung offered them for sale in a few 
small ads in New York newspapers. 

The response was astonishing. Hun- 
dreds of orders cascaded upon his studio. 
In two months he sold 2,000 sets, Sud- 
denly he was researcher, artist, publisher, 
mail-order clerk and shipping clerk all 
rolled into one. 


The Auto Bug, the Izzer, the O-We-Go 


Happily surrendering to the avid de- 
mands of old-car fans, Hornung went 
back to the “scrap” pile and the drawing 
board and began producing more por- 
traits of the ancestors of today’s auto- 
mobiles. To date, 47 prints have been 
made from the 75 drawings he has com- 
pleted. He plang to finish 25 additional 
drawings by 1955. 

Audubon, wandering in search of bird- 
life, encountered such feathered eccen- 
trices as White-Eyed Flycatchers and 
Tell-Tale Godwits. Hornung, in his enter- 
taining research, has happened upon the 
Auto Bug, the Izzer, the O-We-Go, the 
Static Super, the Quick and the Zip. 

Hornung’s “collector's prints” have 
been exhibited in museums and librari 
all over the U.S. Reproductions of his 
drawings decorate glassware, lacquered 
; coasters, Christmas cards—even 
END 


Packaed eres the quotity market 


with Peerless and Pierce-Arrow in 1913, when its 
Model “48” (right) 
was introduced. The 
car had a six-cylinder, 
48-horsepower engine. 
The famed “twin six” 
came out next year. /4 


FOR weete « try for the tusury market, in addition to the low-priced field, in 1906, 
when the company produced its six-cylinder Model “K” (below). Price of the car was $2,500, 
later upped to $2,800 ($3,000 fully equipped ). Ford's advertising claimed “40 horsepower 
at the wheels, 60 miles an hour” for 
the car; also “the silence of an elec- 
trie, the flexibility of a steam engine, 
the economy of a gasoline motor.” 


Bul rouse out nis “26* Roadster in 1911, sehen runabouts and roadsters, like 
convertibles today, were the last word in sportiness. The 2,100-pound “26,” priced at $1,050, 
was one of the most popular Buicks that year. It had a 35-horsepower, four-cylinder, valve- 
in-head engine and a 
100-inch wheelbase. A 
few Buick “26” road- 
sters, tenderly cared 
for by antique-car 
fans, are still running. 


Swedish Research 

Tus underbelly shot of the Swedish 
Saab-210 gives you a good view of its odd 
“double-delta” wing. Already put through 
400 successful test flights, the research plane 
foreshadows the design of future Saab fight- 


British Make Plastic Scooter 

Tue new British scooter above is made of 
laminated glass fiber. A telescoping hand 
lever starts the single-cylinder. two-stroke 
engine, and the driver shifts gears with his 
feet. The scooter can do 40 m, ind travel 
120 miles on a gallon of gas. 


PrP The shock-resis 
ity to pinball 


jane Uses Unusual “‘Double-Delta” Wing 


ers. Since the picture above was taken by 
Esso photographers, a new nose section has 
been fitted to squeeze more speed from the 
turbojet power plant—an Armstrong Sid- 
deley Adder. 


>>>Chipmunks get credit for planting 17,- 
000 trees an acre in the western pine area, 
They bury seeds, forget to dig them up. 


Carpentry Shop Rolls to Job 


Tue: strange vehicle above is a mobile 


tool shop used by itinerant carpent 
Yugoslavia. As the men find work driving 
from door to door, they cut lumber on the 
spot with an elaborate system of gears and 
belts providing power for saws and drills. 


ing instrument lamps in rough-riding tanks owe part of their reliabil- 
achines: Westinghouse engineers first solved the problem when they de- 


signed extra-sturdy bulbs to withstand the wallops players give the pinball games. 
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37-Ton Pulley Wheel Will Raise and Lower New Bridge 


Tins is one of four giant sheaves for a sheaves, set in pairs high in the bridge tow- 
ift bridge that will span New ers, will carry two 515-ton counterweights. 
ast River to give access to a hospital Bethlehem Steel workers forged, rolled and 
on Welfare Island. Cables passing over the — welded the 37-ton wheels. 


Revorr of tie Nationa Maxrowex 


They Say Nowseeseee (nue teen hishachon! nln 


wral degree. 


who eventually earns a do 


Henry B. De Pot, vick-rnesipenr, THE there are 25 others who have the intelleetuat 

Du Post Co.: “To create a useful product ability to achieve that degree but do not.” 
out of material which was once thrown 

away is the essence of technology.” Davin F, Austin, U.S, Sreei: “A friend of 

mine who fancies himself a humorist ex 

A. Hoorox, HaRvarn axrino- plained that American enterprise is the art 


ivilized man is a partially of making toeless shocs a fashion instead 
mesticated animal living in an artificial en of a calamity. There's a bit more to it 
vironment.” than that, however.” 
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How Plywood Is Made 


HERE probably isn’t a home in the U.S. without ply- 

wood, either in the structure itself or in furniture. On 
the farm, plywood goes into silos, barns and hog houses, 
It goes to sea in ocean liners, small pleasure craft, tuna 
clippers and tugboats, It rides the rails as new, light box- 
cars. These pictures, taken in one of the 85 factories of 
the Douglas Fir Plywood Assn., show how it’s made. 


BARK is quickly stripped from log as 


long and 
enough panels for a small plywood 
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Back-Yard Builders Turn Out 


IG those beasts! And those home-brewed wag- 

ons with chromed jet-assist, or with magenta 

upholstery as tender as a baby. In thousands of U.S. 

garages, en who want something different are 

§> hammering metal into new shapes. The inspiration 

and skill vary enormously, but every car mirrors 
somebody's impulse to create something new. 


1,800-pound 


tops 90 
-8 engi 


114 poputar science 


MINIATURE MILL in this small 
Cad began life in a °32 Aust 
"s got plenty of muscle 


BITTY CADDY weighs less 
than 700 pounds, can 
almost. run under a 
fence. Ralph Hartley of 
Hollywood. built stai 

less-steel body on a cut- 
down Austin chassis. 
Hartley added lush 
touches: vacuum boost- 
ed clutch, power brakes. 


THIS HOT HYBRID ix u crossbred of two Cadillac plant. Car weighs 75 pounds less 
visions. Starting with a Corvette w than before, has solid valve lifters and man- 
up Cheyvy engine, Frick, Long Island — tal shift in place of Hydra-Matic, It now be- 
mechanic, spent 200 man-t longs to R. Rutherford of West Palm Beach. 


ive to be exact, went into this bright red 

terceptor-plane drop tanks were reworked 

2 bomber tank made the body. Owner 

‘out $8,200 on it so 

“ar has « Ford frame, Chevvy grille, Olds instruments, 
and is 17 feet long. A Mere power plant makes it go. 


Please turn the page for more dreamboats. marcy 1954 [15 


MATE A MANTA RAY with a jet plane and this 
is what you get, Bu e and 
G. K. Hire, . work on 


inum casting. 
jcated from Hudson parts. 


IF POP RIDES, he has 
deck, but 1 

field, Ca 
gle seat. W 


an get up to 
g ooled engine. 
Shortened Model T side rails made the 
chassis, and that fan ork in 
front came from Buick radio gri 
Headlights were once Dodge parl 
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TRIPLE-TAILED CRAFT beg: 
sedan, was drastically rebi 


ISTLY A MERC, this car is prized posses. 


sion of Don Pulford, Glendale, Calif., and 
eles Motor- 
‘ront was lowered 444 inches, wheel 
nings narrowed 244 inches. Note the 
Cad “Dagmars” in front of grille. 


FAST AND HANDSOME, 1 
has been timed at 1 
A full-race 753 Cas 


. Car holds drag-race records for 


4,000 man- 
hours’ of labor. It has a V-8 engine and a 


weight class, whic 
Cerny of Compton, 


reworked '51 Olds 
.p-h. at Bonneville. 
1c engine is under the 


curb weight of 1,000 
made of 14 glass 
tank opening is under center ta 


HANDLELESS HUDSON, below, uses Mer 
le. Bob Stan Long B Ca 
three inches, added bi 
leather trim and electric door latches. 


is over two tons. George 

filled in the hood 
leaner lines and” pai 
a gold top. 


Electric-Eye Gun Helps Speed Military Planes to Landings 
eye gun is being used by 
to help guide its jet 
in thick weather. It's 


AN ELECTH 
the U. S. Air Fores 
airplanes to landings 
part of a brand-new 
Old methods could line up r 
runway for landings at the rate of only one 
each minute and a half. The new method 
will bring in and Jand a plane each half- 
minute, 

Volsean_ hi 


three parts—a conventional 
dar tracker to spot incoming planes (left 
above), a means of identifying each plane 
in which the “gun” (right above) is used, 
and an automatic computer which gives 
each plane a heading (direction to take) 


A new idea for maintaining control of an 
airplane at high altitudes, where ailerons 
get less “grip” on the thin air, is under ex- 
periment in England. It's an oversize wing 
tip that rotates, providing more surface for 


MB rorutak science 


Rotating Wing Tips Give Plane Better Control at High Altitudes 


and figures out a safe rate of descent. 

Here's how it works: 

Radar produces blips, each representing 
a plane, on a screen in a landing-control 
office. When a blip appears, an operator 
“shoots” it with the gun. This throws a 
“gate” around the blip, isolating it from all 
the other blips. The heart of the system is 
the computer. It instantly digests informa- 
tion from the “gate” on the direction each 
plane is going, its altitude and speed, Then 
jit spews out instructions on headings and 
rates of descent for each to follow to line 
p with the runway. This information is 
radioed to each pilot. 


<a 


the air to he. The experimental plane 
shown here is a jet. It was built by Short 
Bros. and Harland. Called the Sherpa. it has 
a wing span of 38 feet and a sweepback of 
43 degrees. 


ie 


Ptants that choke fishing waters are cut 
down fast with this aquatic mower. A jet 
of water drives the steel hull at eight miles 
an hour, 1,150 gallons per minute being 

al pump 


Jet-Propelled Weed Cutter Mows 20 Acres of Water 


Day 

driven by a Jeep motor. Cutting is done by 
a sickle knife that reaches vegetation as 
deep as six feet below the surface. Ohio's 
Division of Wild Life says the mower can 


O-Man Can Twist Steel, Mix a Cakhe—or Fix an Atomic Engine 


A MECHANICAL arm with enough muscle 
to lift 7,000 pounds will substitute for hu- 
man brawn and skill in “hot” atomic areas. 
Its steel fingers, powerful enough to twist 
an iron bar into a knot (left above), are so 
sensitive that they can deftly break an egg 


and whip up a cake (right above). O-Man 
(for overhead manipulator) will work for 
GE on atomic engines, picking up, position- 
ing and fastening heavy parts. It can saw, 
drill and tap holes, use power wrenches, 
hammers and riveters. 
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Tt would cost hundreds of 
millions, but wouldn’t it 
be nice to commute on a 
rubber-cushioned roadbed? 


By Henry B. Comstock 


'VERY commuter has a dream, In it, 
he enjoys a leisurely breakfast, strolls 
to the station, sinks into the padded seat 
of a streamliner and—whoosh, he's off on 
a 10-minute run to the 
Now a rapid-transit expert claims that 
money, planning, new trains and new 
tracks could make the dream come true. 
The same techniques, he says, could 
give back to the railroads a lot of lost 
passenger traffic. 

The with the plan is John A. 
Hastings, a former New York state sen- 
ator. He bases it on a new roadbed and 
an improved car truck. He holds patents 
on both. 

The roadbed would be prestressed 
concrete—either prefabricated or cast at 
the site, In cities, this roadbed would 
be laid underground; in suburban areas 


KEY to 219-mi 
maintenance cost 
fab, prestressed concrete 
mounted on resilient rubber 
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Havana is interested in John Hastings’ new 


the horizontal beams that hold the rails 
would be carried on vertical piers. 
Hastings says his scheme would cost 
no more than building ordinary sub- 
ways and railroads, and would result i 
©@ Cheaper maintenance, since there 
would be no ballast or tie replacement, 


ace the stability 
1 would minimize train sway 


Hastings’ improyed car truck is adapt 
ed from one developed to give street 
cars a smooth ride and quick accelera- 


aan window-shopp 


tion. He has added rubber mountings 
to increase resistance to side sway and 
vibration. Each truck mounts an elec- 
tric motor, to be powered either by a 
third-rail or a diesel-driven generator in 
the locomotive. Hastings plans to use the 
trucks on lightweight, low-hung trains. 
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TOOLED OUT of bedrock 100 feet below mi 
tan, New Jersey and Long Island streets, 
way stations would each be served by 28 
pautinger eleyatorscenomgh tor whisk 20,06 
muters an hour to and from their coach 
8:05. Freight containers would descend on eight st 
larger lifts from motor vans on street to flatears below. 


teamed with his precast roadbed, He 
predicts speeds of 100 to 150 m.p.h. 

On a Hastings train you would pay 
your fare by the zone—like parcel post. 
figures the cost at 15 cents for the 
15-mile zone, up to 50 cents for the 
50-mile zone. 


$900.000.000 


Cos 


Both train and track would be used in 
a Hastings plan to rush commuters into 
New York. Involving purchase of the 
Long Island Rail Road and new four- 
track tunnels from New Jersey to Long 
Island, this would cost $900,000,000. 

Meanwhile, Hastings points out t 
ilroad could use his track and 
along with present equipment. 
So far, the railroads have done little but 
listen politely. They are skeptical of his 
system’s techni and they are 
not er to spend large amounts on de- 
clining passenger service. 
As for our commuter, he can dream, 
can’t he? 


COMMUTER COACHES, each sharing a car truck with its neigh- 
hor, would be of two designs. For short runs Hastings pro- 
poses double-deckers; long-distance trains would have sin- 
gle decks. Trains shown here have articulated cars, but same 
truck could be used with conventional cars. Hastings claims 
his trains would cut equipment-to-load ratio from 26 to 1 to 
3 to 1. Hastings’ equipment could also be used with freights. 
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Ever 


There's Lots of Station W 


NM in this 
21-foot, 12-passenger job in which rear 
seat occupants ride. sitti 
Seats and walls are covered with two- 
tone leather. The carpeting is inch-thick 
turquoise wool chenille. The car is air- 
conditioned, and recessed in one wall is 
a completely fitted bever 

The chassis and 180-horsepower motor 
are by Packard. The super de luxe body 
and interior are by the Henney Motor 


backwards. 


cabinet. 


eoeeeeeeeeeeees 


Wanted to See what goes on 
a movil escalator? The management of 
Rich’s Store for Men, Atlanta, G: 
thought their customers did—and her 
the result. During a general altera 


Co., Freeport, Ill., custom-car builders 
and the biggest makers of hearses in the 
U 


The company’s president, C. Russell 
Feldmann, had the king-size buggy built 
for his personal use and for advertising. 
Want one? 


eeceereseeereeece 


the store, the moving and other parts of 
the Westinghouse electric stairway we 
painted different colors, and the opaque 
side walls replaced by several see-through 
glass panels. 


DouGLas 
D-558-2 


Nay: These odd-looking speed plane to tly at twice the speed ¢ 


npions, each built for a specific re- 1 


7 miles an hour, It can fly higher 
search project, are lined up at California's — than 80,000 feet 
Edwards Air Force Base. There recently The XF-92 was built to test delta 
the one at lower left, the Bell X-1A, set a wing configuration and the X-5 to study 
new unofficial speed record of 1,650 miles the effects of changing the degree 
an hour. During that tacular Hight wing sweep in flight. The latter was re 
the plane. piloted by Maj. Charles E. cently destroyed in a crash. The X-4, a 
tumbled nearly 10 miles before — wpoke in the field, was de 
it was again brought under control signed for swept-ving research at sub- 
As to the others: The Douglas D-558-1 sonic speeds. 
k set a world record back in In the center is the “flying stiletto, 
more than 640 miles an hour. probably the speed champion of them all 


Six years later, its more powerful brot 
the D- Skyrocket, was the first not been announced. 


r. although its supersonic performance has 
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Patients Enjoy 
This Hospital 


Push-button comforts, traffic control and resort spirit 


help banish blues at Los Angeles’ Kaiser Foundation. 


By Ronald M. Deutsch 


HEN the last happy tears were shed 

and the last flowers given, one of the 
itors in Rita Schlanger’s maternity- 
ward room asked the inevitable question: 
“Can we see the baby? 

Smiling shyly, Rita 
of her bed and drew out a white st 
drawer. There, in a clear plastic bassi- 
net. lay her two-day-old son. Jay. 

“Isn't it wonderf she said. “I can 
have him with me all the time.” 

The traditional sighs and cooings over, 
Rita simply closed the drawer. Young 
slid back into his private. soundproof 
nursery and a light flashed in the corri- 
dor to warn the nurse that Baby was 
back in her charge. 
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Rita touched a button and her bed 
slowly lifted her into a comfortable sit- 
ting position. “Honestly,” she said, “it's 
just like living in a hotel.” 

To prove her point, she leaned back 
and began to demonstrate enough gadg- 
ets to fill the cockpit of a Sabrejet. 


Life Is Easier for Patients and Staff 


The new, supermodern Kaiser Founda- 
tion Hospital in Los Angeles, in which 
Rita Schlanger lounged in maternal ease, 
is a model of every comfort and conver 
ence that its designer, Dr. Sidney Gar- 
field. could dream onto the planning 
boards. 

“We're not trying to spoil our patients,” 
said Maternity Floor Supervisor Zoe Bar- 
bara Brown, “Actually all these gadgets 


help them take care of themselves. It’s a 
funny thing, but the more we do to make 
life easy for the patients, the less work 
there is for the staff.” 

Each of the hospital’s five lower floors 
has three corridors: a central working 
corridor reserved to the staff, and two 
balcony-like outside corridors used by 

visitors. Patients’ rooms are entered by all 
Te ined by ba rooms tonndividualmurfe, but hospital personnel through plate- 
liveries to and from supply room and lab. glass doors that open onto the balcony. 


AENTS ENTER AND LEAVE OPERATING 


How Hospital Traffic Moves 


CICULAR OPERATING ROOMS ARE visitors ener 
{Alb Our In LovERLear rom Bh \ Hino Never ctr in nunses wa 


‘A LARGE AREA FROM WHICH INSTRUMENTS, —— NURSES TAKE FAR FEWER STEPS 
tanonces Ano EXTWA NURSES THAN IN OLDER HOSPITALS. INNER 
CAN QUICKLY BE OBTAl CORRIDOR 1S ENTIRELY FOR 

MEDICAL STAFF ANO SUPPLIES 


AT THE ClovéR LEAP contéR 5 —— = i 


“This is a real boon,” said Nurse 
Brown. “There’s hardly any traffic at all 
in the working area, Visitors never inter- 
fere with hospital work, never see any- 
thing they shouldn't see. Patients are 
protected from noises, sights and odors 
that might be unpleasant.” 

Each nurse's station is a model of com- 
pact efficiency. She has her own intercom 
system, which connects her to the floor 
supervisor's desk and to all points in the 
hospital. By her desk are individual med- 
icine cabinets for each patient, and the 
patients’ charts are posted outside their 
rooms. She has a charge-a-plate system, 
like the ones used in department stores, 
to save her time in filling out forms. 

At each station are central storage 
points for linens, bandages and drugs, 


[Continued on page 260} 


TUNING IN A PROGRAM on the 
do, bed patient simply yanks a CS 
has i Choice of three statl 
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Sun Furnace 
Goes to Work 


A man-made inferno tries out materials for jet and rocket 
engines—and shows one way to capture free solar power. 


By Alden P. Armagnac 


TOP a 6,000-foot mountain near San 
Diego, Calif., they're harnessing 
the sun to help build airplanes. 

A solar furnace newly installed there 
focuses the sun’s rays, with a 10-foot- 
diameter mirror of polished aluminum, 
upon a spot smaller than a dime. It sur- 
passes by far the temperature of the hot- 
test blowtorch or electric furnace. 


Ten-foot mirror of solar furnace concentrates sun’s rays to yield heat of 8,500 degrees. 


Researchers of the Consolidated Vul- 
tee Aircraft Corporation apply the sun 
furnace’s terrific heat to materials under 
trial for jet and rocket engines and for 
guided missiles. Aim of their experiments 
is to develop substances more resistant to 
heat and thermal shock than any yet 
known—stuff that won't soften and flow, 
say, when a long-range missile screams 
back to the earth from dizzy altitudes. 

That the possibilities are promising is 
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BURNING-GLASS PRINCIPLE is applied by solar 
furnace. Tis concave mirror acts like « lens 


to focus sun’s rays, as shown by using photo- 
flash reflector as a cigarette lighter. 


SOME TEST SAMPLES of high-temperature ma- 
terials are flaked or cracked (top row) by 
jurnace’s heat. Others melt 


pyromete: 


shown by recent discovery of two super- 
refractories, hafnium carbide and tant 
lum carbide, with fantastically high 
melting points—7.530 and 7.020 degrees 


F., respectively. The first looks like the 
record for any substance known. For 
comparison, iron melts at a mere 2.800 


degrees, and tungsten tops the list of 
metals at 6,100 degrees; while graphite. 
long the supreme heat-resisting material, 
turns from solid into vapor at about 6.600 
degrees. 

The California experimenters’ solar 
furnace, essentially an enormous burning 
glass. provides the most practicable way 
to explore this newly opening extreme- 
high-temperature realm. When sky con- 
ditions are ideal, it yields an estimated 
maximum of 8,500 degrees F. At the fo- 
cus of the great mirror, this heat is con- 
centrated in a spot 5/16 of an inch in 
diameter. 


Metal Melts Like Butter on a Store 


Its intensity burns a hole in firebri 
with case. Steel melts and drips like s 
ing wax over a flame, when a rod is held 
with its tip at the focal point. A _moy- 
able cylindrical sunshade controls the 
temperature of thousands of degrees to 
within a degree or two, a triumph of 
precision. Equipped with an astronomi 
drive, the big mirror turns 
‘ally to follow the sun. permitting ex- 
periments of hours’ duration. 
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Metal jaws hold spe —he 


Best of all, pure samples of materials 
can be subjected to the searing heat 
without contamination by foreign sub- 
stances, like carbon in electric furnace 
And there are no electric and magnetic 
fields, nor fumes, to disturb reactions or 
hinder spectroscopic observation, 


Science’s Pioneers Led Way 


In going to work for industry, the solar 
furnace has exchanged academic robes 
for overalls, For its advantages long were 
apprec by savants of pure sci- 
ence, Lavoisier and other great chemists 
of the past melted metals with solar fur- 
naces, which made up in size whatever 
their lenses or mirrors lacked in optical 
perfection. Then the idea seems to have 
been forgotten, until recent years. 

Abroad, French experiments that be- 
gan a few years ago with a 78-inch 
searchlight mirror (PSM, Aug. ‘50, p. 
122) have now led to what is probably 
the world’s largest solar furnace. Using 
a 40-foot-diameter composite mirror, a 
mosaic of small panes of window g 
emi-industrial installation in 
Pyrenees went into operation in 

In this country, first practical use of a 


HOW IT WORKS: Cylindrical sunshade con- 
trols heat on specimen at focus, as shown in 
sketches at right. Aperture in mirror enables 
observer to take temperature with optical 
Pyrometer and watch test through telescope. 
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‘AwMinum 
SUNSHADE 
RETRACTED 


* Phas nay: 
REFLECTEE 


| gee tehrowu 


awninum | | 

SUNSHADE | ye 

- THESE RAYS 
VANCED | THESE RA 


HEAT ENERGY FROM SUNSHINE 


SUN COOKS MEAL (left above) in reflector- 
type solar heater developed in India, 
where fuel ix searce. Solur house (cen- 
ter) developed by MIT scientists is heated 


MECHANICAL ENERGY FROM SUNSHINE 


RUNNING STEAM ENGINES by solar 
feat of Dr. Charles G. Abbot of Sti 

in Institution, who has worked 
problem for 20 years, At left above he 


solar furnace appears to date back only a 
little earlier, to a little-known project of 
World War II. A 120-inch sun furnace 
was built for the AC Spark Phig Division 
of General Motors at Flint, Mi 
the cooperation of the Aluminum Com- 
pany of America. Originally 16 reflecting 
of quarter-inch sheet aluminum 
‘ave it a saucer-sized hot spot. of up to 
000-degree temperature and five-inch 
diameter. After the war, when it became 
surplus, it was moved to Rockhurst Col- 
lege in Kansas City, Mo., and used in 
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with water warmed by sunlight, which falls 
painted metal 
boxes along roof. Solar still 
lis drinking water from the sea. 


ing a half-horsepower steam engine, 
jounted on a frame above three mirrors. 


scientific studies by its designer, Dr. 
Willi Conn. Having reshaped the mirror 
to obtain a smaller hot spot and much 
higher temperatures, he perfected the 
technique of controlling and measuring 
the extreme heat accurately. 


New Owner, Final Version 


This is the sun furnace that Consoli- 
dated Vultee has now purchased, modi- 
fied further to suit its new tasks, and put 
to work. Incidentally, moving the furnace 
southward in latitude from Kansas City 


TO HARNESS 
SUN 


SUN MOTOR (center above) shows 
could be converted into electri 


by thermocouple (left) or photovoltaic 
jotor runs on current gen- 


cell (right). 


ELECTRICAL ENERGY FROM SUNSHINE 


erated when sun, or a candle, heats ther- 
mocouples as in above lon; 
hen a lamp, representing sunlight, is 


CHEMICAL ENERGY FROM SUNSHINE 


CHLORELLA ALGAE, th 
salts under earbon 

light for food more effec 
crops. Yield could feed livestock, In roo! 


to San Diego required a new mounting 
for the big mirror—it turns in gimbals 
ring, like an astronomical telescope, on 
a “polar axis” parallel to that on which 
the earth turns. 


looking into the future, 
solar furnaces illustrate just one of many 


fact is that a full horsepower of solar 
energy, free for the taking, falls at mid- 
day on each square yard of the earth. 
What progress experimenters are making 
toward capturing it was recently re- 


wz in water and 
joxide, harness sun- 
rely than farm 


I for Carnes 
. Little, Ine., of Cambridge 
algae in six-foot columns ‘(left 
then in a plastic tube (right), 


Institution, Arthur 


viewed by Dr. George R. Harrison, dean 
of the MIT School of Science, 


India Has Solar Cooker 


Devices using the sun’s heat directly, 
as the solar furnace does, represent the 
simplest approach and the most success 
ful to date. India has perfected a solar 
cooker, which a government agency now 
sells for $14, using a circular mirror of 
ard-square area, Solar stills on life rafts 
nake drinking water from sea water. 


[Continued on page 266] 
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Charlie Burke of Michigan has molded a million lures 
of plastic, and the silly fish still think they are real. 


By Wesley S. Griswold 


] KNOW a man who has to go fish- 
ing every few days in order to stay 
in business. 

His name is Charles I. Burke, and 
he lives in Traverse City, Mich. He makes 
plastic nymphs, grubs, insects and tiny 
crustaceans that fish lose their heads 
over. In fact, he’s made a million of them. 
But he keeps trying out new ideas on 
the fish. 

His artificial lures even fool people. 
The other day, one of the town’s prac- 
tical jokers, chatting on a street corner 
with a friend, stealthily reached into a 
pocket for one of Burke's grasshoppers 
and unobtrusively flipped it onto the 
sidewalk. His friend saw the bright-green 
plastic insect apparently hop into view, 


134 rorutar science 


and instinctively stamped solidly on it. 

“Hey!” yelled the jokester, in mock 
indignation. “What's the idea of bending 
my hook?” 

“Hook?” said the victim, lifting a 
heavy foot off the grasshopper and star- 
ing down in disbelief. “Well, I'll be—” 

Many trout and bass have made a 
similar mistake. 


He Wasn't Enjoying Life 
Burke, who has been a devoted fish- 


erman ever since he was old enough to 
wet a line, started making plastic lures in 
the basement of his Detroit home in the 
fall of 1949. He was then 36 and a re- 
search chemist for a large firm that makes 
plastic products for automobiles. He was 
being paid an adequate salary but he 
wasn't enjoying life. He was suffering 


He Made a Fortune 


from nervous tension, a few persistent 
respiratory ailments and an inability ever 
to find time to go fish 

A few days earlier, in th 
tackling an assignment to produce soft 
waterproof plastic work gh f 


his helpers, who was al 
angler, had made a casual remark that 
changed the course of Burke's life. 

“You know.” the man had said. “Ill 
bet somebody could make artificial lures 
out of this stuff.” 


led May Fly for a Model 


The idea appealed to Burke at once, 
and the longer he considered it, the more 
excited he grew. Finally, one evening on 
the way home, he bought an inexpensive 

ngraving set, a small plate of 
scrap aluminum and a modest amount 
of powdered polyvinyl chloride and went 
to work, 

Using a pickled May-fly nymph for a 
model, Burke etched 10 reverse copies of 
it in the aluminum plate, He had never 
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W 


then mixed plastic brew and 
‘ed it into the halt-molds, For heat 
the first trial batches, he used an in- 
1 lamp essed at the proper 
th of time for cur 
hen at last he had hit upon the 


ay’s training in art, but the copies 


* in alcohol, 


How Burke’s Fish Lures Are Made 


SOUTHPAW ETCHER copies a et, preserved 
Burke here demonstrates his 
method fot making half-molds in aluminum 
plates of items that fish consider delectable. 


APPLYING THE HEAT to « batch of plasti 
sects. They cook on an electric plate at 350 
degrees for from five to 15 minutes, depend- 
ing on what's cooking. Photo timer is at right. 


right curing time, he used a photograph- 
ie timer to measure it exactly, and 
bought a waffle iron to replace the in- 
frared lamp. The waffle iron was 
equipped with plates for toasting sand- 
wiches. On these plates Burke set his 
aluminum molds for curing. 

That first winter, selling mostly to fish- 
ermen friends, Burke marketed $1,440 
worth of lures. He had already copied 
several other members of the insect king- 
dom to keep his May-fly nymph com- 
pany, and had even etched a rather re- 
markable crayfish. 
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INSERTING THE HOOKS in « plate of spider 
molds, already filled with liquid plastic. 
‘The hooks are laid on their backs in the 
tail and body cavities of the molds. 


A BATCH OF SPIDERS comes off the hot plate, 
where their foam-plastic bodies rise like bis: 
cuits. The non-foam legs are made to dangle 
while the lighter bodies float realistically. 


In 1950, two events occurred that 
converted Burke's lucrative hobby into 
what rapidly became a highly profitable 
business. The first was a visit to his 
doctor. 

“Charlie,” said the medico, “you've 
just got to get out of Detroit. This cli- 
mate will kill you.” 

“Where'll I go?” Burke asked. 

“Well,” the doctor replied, “why not 
Traverse City? That's one of the health- 
iest places in Michigan.” 

Traverse City had other charms for 


>PPA new insect repellent called M-1960 


dry cleaning. It contains benz} 
said to keep away mites, fleas, ticl 


the government. 


Hardtop Offers Sky View 

A wnoxe roof of clear plastic has 
been built into “La Comtesse,” a sty 
experiment by the Chrysler Corp. The 


p- car is a New Yorker model hardtop with 
plied to cottons or woolens during laundering or 
benzoate and is 
. leeches and 
mosquitoes, But all present production goes to 


a 235-hp. engine. It has a continental 
rear tire mount, special chrome mold- 
ings along the bottoms of the fenders 
and doors, and an interior trim of dove- 
gray leather. 


Trout Swim in “Hot” Water 

Wnar happens to the fish when river 
water is used to cool giant reactors that turn 
out nuclear fuel? To find out, scientists keep 
an aquarium at the plutonium plant on the 
Columbia River at Hanford, Wash. In tanks 
beneath a radiation warning, the fish swim 
in the radioactive river water and feed on 
hot isotopes mixed with liver. Continuous 
studies in the plant's aquatic biology labora- 
tory have shown that the radioactivity levels 
are so low that they are not harmful to fish 
or man. 


Wanna Buy a Bag of Goldfish? 

Tuese fish are swimming in an airtight 
plastic bag, sealed in with an oxygen-releas- 
ing capsule. Goldfish farmer Roy Prewitt of 
Lonoke, Ark., says that one of his chemical 
capsules can keep half a dozen fish alive for 
about 17 hours. 


PPTo add income, Clemson College is cur- 
ing blue cheese in an old railroad tunnel. 
The South Carolina school, owner of a 650- 
head dairy herd, says the cheese is as good 
as the Roquefort cured in French caves. 
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Wrrn this running platform, trackmen 
can train indoors while coaches observe run- 
ning form closely, An endless belt moving 
at 194 to 1,320 feet a minute lets runners 


Stamps Speed Drafting Work 


/ a Pastic stamps that 
~ 
yo) aN 


you can see through 
now speed the draft- 

ey’re made by John Griffin 
. Paul 5. 


ing of wiring diagrams 
by letting a draftsman 
) place prints of various 
symbols 


One-Man Railroad forWoodsmen 


Tims one-man jitney locomotive hauls 
freight and passengers in the Canadian bush, 
With Ford motor chugging, it rides a wavy 
roadbed on track laid to a now-abandoned 
mine. A power company runs the line. 
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Endless-Belt Indoor Track Lets Coach Study Runner’s Form 


ow tam 


at Northern Illinois State Teachers College 
practice at any speed from a 6(-second 
quarter-mile pace to a slow walk. Barber- 
Greene Co,, Aurora, Il, made the track. 


PPP Trailers are getting fa Half of the 
1954 models have built-in TV sets, 15 per- 
cent are air-cond nd one out of four 
is equipped with a garbage disposer. 


Garage Door Tells Time 

Aw E1cnt-roor clock decorates the garage 
door on the home of Clifford Cattell of 
Adrian, Mich. He says raising the door 
doesn't interfere with the wooden works. 
Yes, he’s a clock designer by trade. 


Half an atomic sub, its stern towards the door, is here 


“under way” in a man-made ocean. 


Future Atomic Fleet 
Emerges from Desert 


In a sand-flat test cell in Idaho 
was born the nuclear engine that 
may revolutionize all navies. 


HUNK of submarine hull in a big 
tank of water on a sandy plain in 
southeastern Idaho may well have been 
the most important “ship” ever built. In 
it, beginning early in 1951, the world’s 


first atomic marine engine was assem- 
bled and tested. A near-duplicate of that 
engine powers the revolutionary new 
U. S. submarine, Nautilus, which was 
launched in January. 

The fastest, deepest-diving sub ever 
known, the Nautilus can travel sub- 
merged around the world without re- 
fueling. 


These awesome qualities, as one con- 
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gressman said, may soon make the high 
seas unsafe for any surface vessel. They 
inspired Admiral Robert B. Carney 
Chief of Naval Operations, to predict a 
future atomic fleet, all ships of which 
would be faster, more versatile and re- 
liable, and cheaper to run than any ever 
floated before 

None of this might be possible if it had 
not been for the tense, dedicated work 
that went on for more than two years 
in the windowless Idaho building whose 
doors are opened for you on these pages 
Here, 


or previous experience to guide them 


without any textbooks or rules 


10 propel 


Navy and Westinghouse engineers and 
AEC physicists put together an entirely 
new type of propulsion plant—consisting 
of an atomic reactor, a heat exchanger 
and a steam turbine—and proved that it 
would work. 

Under the zealous command of Rear 
Admiral Hyman G. Rickover, these men 
did a fiendishly complicated job in a 
most awkward way in order to save 
an estimated two years. Instead of being 
allowed to spread the hundreds of un- 
familiar parts over a square block of 
floor space, and then tailoring the proven 
plant to fit a submarine, they were forced 
to do the whole task inside a steel tube 
less 80 feet in diameter. Further- 
more, instructions on how to proceed 
came from practice sessions in an exact- 
scale wooden mock-up 2,500 miles 

In addition, these hardy pioneers 


THIS PERISCOPE enables a man “handl 
joactive materials to see what he is doing. 


2” rae 


AN ELECTRIC DRILL turns a worm drive that 
closes a protect thick. 


F = —— | 
‘A KIND OF PANDORA’S BOX, from which fight- 
ing ships of the future will spring, is the 
eight-story, windowless plant where the land- 
based prototype of the Nautilus was born. 


worked with a rare metal, zirconium, 
that could not be welded in open air 
without bursting into flame, and with 
radioactivity that was potentially fatal 
to them all. ‘D 


MECHANICAL HANDS, to be moved by remote 
control, await jobs in the plant’s “hot cell.” 


WELDING RARE ZIRCONIUM for 
tor had to be done in this giant v 


Whacks on Head Test Helmet 
SLepce-nAMMeEn blows are dealt this man 
by a 13-pound pendulum to find out how 
much protection a helmet gives a pilot or 
football player. Instruments measure force 
of the blows. Result: better-built he 


Freezing Frees Rubber Pads 
Pryinc loose rubber tension pads, glued 
to the skin of airplanes for test purpo: 


engineers remove them easily after covering 
them with dry ice for a few mim 
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Starfire Packed with Electronic Brains and Rocket Brawn 


Wuar it takes to put a top jet inter- crowds the forward half of the plane m: 
ceptor in the air and get its rockets away it all but automatic. At over 600 miles an 
for a kill is shown in this cutaway view of hour, the Air Force's all-weather jet can 
the Lockheed F-94C Starfire. The more than find and knock down an ae target its 
1,200 pounds of electronie equipment that — two-man crew may never s 
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he 


rental helicopter, the Mid-jet, Airport, N.C., who developed the machine 
he average home garage with primarily for military use. The engines, 
room to spare. Two blade-tip ramjet engines weighing only five pounds each, have no | 
will speed it along at 80 miles an hour, says moving parts and run on ordinary gasoline 
the Bensen Aircraft Corp., Raleigh-Durham — or fuel oi 


Ps 


Bail-Out Seat Rides the Rails 

Trvescopixe guide rails steer this auto- 
matic-ejection seat (right) out of the cock- 
pit, insuring that the pilot is tossed over 
the plane and clear of its tail surfaces when 
he bails out at high jet speeds. The device 
was developed by Lockheed for use with 
the F-94 Starfire interceptor. 


Plane Built for Crop Dusting 

Desicxep to give the farmer more crop 
dusting per flight, the stubby-winged Air 
Tractor biplane above is shown as it taxis 
for take-off on its first test hop at a, 
Wash. According to the Central-Lamson 
Corp., the new agricultural plane can carry 
a ton of spraying materials. 
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“Inventor's Inventor” designs a 


Quick-Trigger Needle To Stop 
Deaully G-Gas 


It took Yankee ingenuity—and a week's stay in a hospital 
— to perfect a defense against this dread horror weapon, 


By Martin Mann 


HE Potter Aeronautical Co., which 

makes airplane narts but not air- 
planes, is the last place you would ex- 
pect to find the defense against one of 
the newest and most dreadful of war 
weapons, nerve gas. It now has some 
80 employees, crowded into a dingy old 
building on a narrow side street in New- 
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J. Its quarters are so cramped 
ight breeze might blow chi; 
the lathes into the bookkeepe 
Yet from such a modest plant 
come the development that can prevent 
the slaughter of a ner attack. 
his G-gas is more deadly than A- or 
H-bombs, many experts believe. Odor- 
cheap and easy to prodt it 
uses total paralysis and death within 


one minute after it is inhaled. There is 
an antidote: the common drug atropine. 
But it must be injected into the blood- 
stream after exposure and before that 
60-second safety period is up 

Doctors and nurses would be help- 
less. The only answer is an easy-to-use, 
foolproof hypodermic that everyone 
could carry with him ready to give him- 
self a shot the instant of an attack. This 
is what Potter has helped to make. 

Potter's injector looks like a fountain 
pen. You pull out the safety knob at one 
end (with your teeth if necessary) and 
press the other end against your thigh. 
That's all. The injector does the rest. 
An ingenious mechanism automatically 
jabs the needle through clothing and 
skin, then releases the lifesaving atropine. 
You barely feel it. 


From Airplane Parts to Hypos 


How come a medical item like the in- 
jector was perfected by an outfit spe- 
cializing in airplane parts? In a curious 
way, it was perfectly natural. 

The Potter company, which is now 
moving from its unpretentious Newark 
home into the magnificent new plant pic- 
tured on the next page, has been an 
important part of the arsenal of democ- 
racy since 1939, Its real business is in- 
vention, mostly parts and instruments 
for airplanes. The inventor is David M 


PULL THE SAFETY is first step in using auto- 
matic injector to protect against nerve gas. 
which prevents accidental firing, can be 

led with teeth if arm is injured. 


AIRPLANE AND ROCKET parts are the Potter 
company’s bread-and-butter; medical inven- 
tions are only a side line. David Potter (cen 
ter above) watches flow-met 


Potter, a mechanical and aeronautical 
engineer (University of Michigan) 
with a quiet air, graying hair, sharp eyes 
and two Lincoln Continentals (no car 
crank, he just happens to like the way 
they ride). 

Potter served his 


pprenticeship with 
‘orthrop and the Navy’s Bureau of Aero- 
nautics, then struck out for himself with 
a new idea for measuring fuel flow. 
His success story puts a new twist on 
the _basement-workshop-to-manufactur- 
ing-tycoon fable. The workshop was a 
friend's. It seems the friend had a brand- 
new lathe and an equally brand-new 
baby. Potter baby-sat while he used the 
lathe to turn out the first few models of 
his flow meter. 

The flow meter was a succes 


PUSH THE INJECTOR—prefe st thigh 
=10 shoot needle into body and release 
e. Inj 


n of the 
. Con- 


SECURITY isn’t overlooked in the desi 


new plant Potter 


now used in U. §, jets and rockets, forms 
the mainstav of the Potter company’s 
business, and enables Potter to support 
his Continentals in comfort. 

Its reputation eventually reached Dr. 
Stanley J, Sarnoff, Associate Professor of 
Physiology at the Harvard School of 
Public Health and a leading expert on 
blcod circulation, Dr. Sarnoff wanted 
to measure the flow of blood and he came 
to Potter for help. Potter made him a 
small flcw meter that could be sewed 
up inside a dog, 

Dr. Sarnoff later became involved 
with G-gas, specifically with the auto- 
matic-injector problem. He and his wife 
Charlotte spent two years designing 30 
models, None worked too well. 

Late one day last year, Dr. Sarnoff 


dropped in at the Potter headquarters. 
“L noticed how tired and discouraged he 
ked 


looked,” Potter reminisces, “so I 2 
him, ‘What's the matter, Doc?’ ” 


MODERN, GLASS-WALLED plant in co 
ting is indication of inventor Potter's versa- 


POTTER GOT HIS START by inventing flow m 
ter. Large turl hove measures fuel flow 
in rocket, wi 


Dr. Sarnoff explained that he had 
spent a frustrating day trying to inte 
est people in a difficult, vitally important 
problem, Then, knowing that Potter and 
his associates were cleared for classified 
information, he told them something of 
the still-secret G-gas and outlined the 
injector problem. 


Secretary to the Rescue 


“We were all impressed,” Potter says. 
“They were getting 40 percent rejections 
on their injectors. That means an attack 
could kill 40 people out of every hun- 
dred, But when the Doc suddenly asked 
us to work on one, Hirsch—the business 
brains of our outfit—broke in. ‘Throw the 
Doc out,’ Hirsch said. ‘Every time we do 
a job for him we lose money.’ 

“Well, that’s true. But we had a sec- 
retary then, name of Kathleen Ruch; 
she was a sort of company conscience. I 
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tility. He designed buildings and supervised 
construction, serving as his own contractor. 


Tail of “Hot” Suit 
Serves as Entrance 


A TECHNICIAN puts on this 
plastic protective suit by crawl- 
ing into it through its fat “tail,” 
which is connected to a port in 
the door. Used in radioactive 
areas at the Hanford plutoni- 
um factory, it stays inflated be- 
cause air pressure inside the 
“hot” room is lower than pres. 
sure outside. This prevents any 
radioactive dust from leaking 
outside the room. 


Trolleys Get Music 


Putt on the strap in a Milan 
trolley car and you hear music. 
There tiny radio loud- 
speaker above the lady's hand. 
It is connected to a receiver 
near the driver's seat. Presum- 
ably you can let go when it's 
time for the commercial. 


Refrigerator on W: 
Insulated by Vacuum 
You may be able to buy a 
no-stoop refrigerator like the 
one at right by next fall. It has 
vacuum insulation—10 times 
more efficient than insulation 
now used—in back, bottom and 
doors. This helps make it only 
two-thirds the size of GE's con- 
ventional 10-cubic-foot models. 


MARCH 


Magnetic Clutch Challenges 


Lightning-fast and sensitive, this exciting new drive runs 


ona handful of powder. But it feels like an oily hydraulic. 


By Frank Rowsome Jr. 


T SEEMED like a common or garden 

Ford sedan. The plastic shift quadrant 
above the wheel did look unusual, as 
though it had been handmade by a ma- 
the car ap- 
‘ord can get. 
ances, though, were dead 
Under the floor was an exciting 
new tr: ion, entirely different from 
the intricate hydraulic boxes that are 
abroad these days, It used two new mag- 
netic-powder clutches—simple but re- 
markably able devices that may revolu- 
tionize U.S. automatic transmissions. 


wror 


None of the internal wonders were evi- 
dent when, a few weeks back, I was in- 


“POOR MAN’S AUTOMATIC” is 
jon engineers call this 
I job in a Nash. It 
y a semiautomatic drive, 
@ one magnetic clutch 
dard gearbox. 
lever disecon- 
instantly: pres 
gus pedal engages it gently. 
You can’t stall engine even by 
starting up in high, for clutch 
cases up if a stall threatens. 
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vited to be the first magazine writer to 
try out this long-rumored new drive. 
With the engine idling, I pulled the se- 
lector lever to Ds. Howard Findley, re- 
search engineer for Eaton Manufacturing 
Company, the big auto-component maker 
that is developing the new drive, ex- 
plained that D; meant the transmission 
would run from low through second to 
high. 

“If you put it in Ds,” Findley said, 
“you go straight from low to high. This is 
a standard three-speed box—or was until 
we reworked it and threw out a lot of 
the original parts.” 

Not creepy. Right away you notice 
one difference. When you put an or- 


dinary automatic in Drive, there is a 
subterranean ka-chung to tell you the 


plumbing is ready, and a kind of false 
eagerness in the box, otherwise known 


How it works: 


8 TANCE 
0 TO ACCELERATOR, 


SWITCH IN SHIFT LEVER 


Automatic Transmissions 


as creep. This Eaton job has no such 
tricks; in D, or Ds at idle it is completely 
passive, 

There was no clutch pedal. When I 
touched the gas, we got going quick and 
easy. The best way to describe take-off 
is to say it’s like that produced by an 
expert driver in a manual-shift car that 
he knows well—no mush and no jerk. 

I tried it at different throttle openings, 
and each time it was as though there w 
a talented midget under the floor who 
was skillfully working a friction clutch. 
At a few hundred revs above idle he 
eased the clutch in gradually; with more 
gas he cut down on slip time; if you 
tromped, he worked fast, just short of a 
jerk. There was a conspicuous lack of 
that syrupy, all-in-good-time way that 
most automatics get rolling. 

Secret stiles The upshifts, too, were 
impressive, I’ accelerating at eight 
or 10 miles an hour in low, when I'd 
suddenly discover I was really in second. 
Presently the same sleight-of-hand would 
occur and presto—we'd be in high. I 


could spot the shifts only by the differ- 
ence in revs, after the shift had taken 
place. There was no internal hiccup in 
the box, and no discontinuity in torque 
that I could feel. 

On the highway, this automatic gave 
the impression, lacking with many of the 
others, that the engine had a close, 
friendly relationship with the drive shaft, 
There was none of that formal meeting 
in swallow-tailed red coats for a polite 
discussion of what ratio seemed appro- 
priate for the occasion, When you hit 
the gas, the engine hit the wheels; when 
you backed off, the engine dragged. 

No convulsion. The only time it wasn’t 
entirely smooth was when I floorboarded 
it at around 25, kicking down from high 
to second. This produced a mild but per- 
ceptible hesitation; it takes a little slice 
of time for an engine to rev up to match 
a new ratio. The kickdown did not, how- 
ever, even approach the theatrical con- 
vulsion that some automatics display on 
a high-torque downshift. And when you 
drifted up to a red light with your foot 


LOOSE MAGNETIC POWDER 


almost no drag: 
magnetic powder 
the way. 


thi 


der out of bearings. 


WITH JUICE OFF (left), clutch 
the fluffy 
icks out of 
e working part of 
the clutch is a steel drum, 
somewhat like a brake drum, 
clears the poles of a ro- 
tating electromagnet by about 
1/16". Labyrinth seals and 
centrifugal force keep pow- 


MAGNETIZED POWDER 


WITH JUICE ON (right), clutch quick- 
ly takes hold. The magnetic field 
makes the powdered iron partic 
link vp into countless tiny chains 
across both sides of the gap, tying 
the drum to the magnet. Degree of 
slip during engagement can be pre- 
cisely conti by varying the cur- 
rent flowing through the coil. 
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POWDER, sprinkled on a card over a magnet, 
shows the field pattern. The amount needed 
in a clutch would just about fill a whisky 
shot gliss. It feels like slightly gritty talcum, 


off the gas, there was ssed absence 
of those down-th spasms with 
which some automatics come to rest. 

How come? The way Eaton gets this 
almost magical performance, without the 
intervention of hydraulics, is by mating 
a conventional gearbox with two mag- 
netic-powder clutches. They are not the 
old, current-hungry electric clutches that 
have long been used in industry. They 
are, instead, the grandchildren of the 
magnetic-fluid clutches that were in- 
vented by Jacob Rabinow of the U.S. 
Bureau of Standards (PSM, June ‘48, 
p. 83). 

Rabinow’s clutch used two mechani- 
ly separate members with a mixture 
of powdered iron in oil between them. 
If current were passed through an elec- 
the liquid would “freeze” 
ing the two members together, 
s, and an excellent clutch— 
smooth, very fast, and with a highly con- 
trollable slip period. It had what an 
electronics man would call “high ampli- 
fication”: a little input energy could con- 
trol a lot of output. The clutches found 
immediate use in calculators, instruments 
and intricate military control systems. 

But when a magnetic-fluid clutch han- 
dled car-sized power, trouble developed. 
An intense heat was generated in the 
oil during the brief period of slip—an 
automotive clutch y have to dissipate 
50 horsepower or more for a moment or 
two—and these jolts of high heat would 
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THIS COM masters the torque of a car engine. 

made up of No. 13 enameled copper 
wire, and draw fhree amperes in av- 
verage use. Its insulation is heat-resistant. 


break down the oil. The fine particles 
of iron would act | and the 
oil would oxidize into a worthless gunk. 

Eaton research men tried every con- 
ceivable liq in a futile search for 
some vehicle to carry the working iron 
articles. Thea they found that there 
was no need for-a liquid after all—that 
a handful of powdered iron would work 
fine by itself. Small amounts of dry add 
tives were found to improve performance 
dry lubricants like graphite, steatite or 
chalk, and other additives to prevent sin- 
tering or clumping under high tempera- 
ture. 

The result is an efficient, practically 
indestructible magnetic s1 nce, It can 
run red-hot—heated by particle friction 
during continuous ping, hot enough 
to blue the steel clutch parts—without 
losing its magnetic usefulness, 

The clutch this powder works in 
amazingly simple. Brushes and slip rings 
feed juice to the magnetizing coi 
prisingly little current is needed: 
seven amperes will lock the clutch 
against maximum engine torque, and an 
ampere or two will lock it against mod- 
erate throttle. The sole servicing that 
Eaton foresees is eee of the 


What it will do. The s mplest applica- 
tion, in a car's power train, is in place 
of the regular pedal-operated friction 
clutch. Then, with the addition of a few 
electric controls, a three-speed gearbox 


becomes a semiautomatic transmission. 
Here's how: 

Juice to the clutch is fed in part by 
a variable resistance linked to the accel- 
erator. As you press the gas pedal, the 
clutch gets an increasing current; it picks 
up the load and away you go. 

But of course a sliding-gear transmis- 
sion can’t readily be shifted unless you 
break the torque flow for a moment to 
take the strain off the ge: That’: 
problem. You just b 
gearshift lever, rigging it 
ever you supply light pressure on the 
lever, the clutch instantly disconnects 
Touch the lever and the clutch di 
gages; let go and the clutch holds. 

It isn't hard to rig this single clutch 
into a sweet-handling semiautomatic. A 
circuit can be arranged so that the car 
won't free-wheel if you take your foot 
off the gas. An “economizer” circuit can 
be devised to feed the clutch just enough 
juice to lock it for the torque the engine 
is delivering at any particular moment. 
It can be rigged to let you start up in 
high without stalling the engine. (A wire 
from the generator armature tells the 
control circuit how fast the engine is 
running; if the load on starting up in 
high threatens to stall it, the clutch auto- 


hand is touching holder for electric brushes. 


matically eases a trifle. So the clutch— 
can’t wear out—just slips until the 

car is Tolling, and then locks up.) 
‘ull automatics. Magnetic clutches 
lend themselves to ingenious transmis- 
sion tricks. The experimental car I drove 
had a full automatic made by joining 
two clutches, a three-speed gearbox and 
a shifting servo. Here's how it worked: 
One clutch, energized through the ac- 
celerator control, was connected to low 
gear. It got you rolling. When time 
for the low-to-second shift occurred, it 
traded places in the wink of an eye with 
the second clutch, which was connected 
to high gear. This took the strain off 
the gears, permitting the servo to make 
[Continued 


on page 276) 
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Radio-Controlled Tractor Loads Faster with Less Legwork 


Wuew the operator of the string 


house trucks above wants to move the 


m his belt. He can control the unit 
any distance within his range of 
joes vision, When the Barrett Power Ox is fully 
g near the tractor, loaded, he mounts and operates it with the 


ward, backward or around a corner, he « 
it by radio—without goi 
The remote-control unit is under his hand, usual controls. 


Hams Now See as Well as Talk on Amateur Television 

TeLevision couldn't scare off the amateurs are in the 420- to 450-megacycle amateur 
for long. Among the many hams now trans- frequencies, which can be picked up. by 
mitting pictures along with their voices are ordinary TV sets equipped with slightly al- 
Seaman Walt Hornung, K6BHE-TV, of San tered ultrahigh 
Diego (left above) and John C. Davis, nung uses surplus radar gear. Davis’ camera 
W4ATO-TY, of Albany, Ga. Their telecasts is a modified three-inch oscilloscope 


uency converters. Hor- 
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Detroit’s Latest 
Plastic Fantasies 


Built to be seen but not sold, they are the banners 
in front of this year’s automotive circuses. 


BONNEVILLE SPECIAL 
Built for speed, this Pon- 
tiac’ racer has’ knock-off 
hub caps and safety belt 
for driver. It is one of 11 
reinforced-plastic cars pie- 
tured on this and the two 
following pages. Styli: 

pipe dreams, t 
ocked int 


shows, You 
one for a million dollars. 
They are not for sale. 


CADILLAC EL CAMINO 
An extra pair of headlights 
on this two-passenger hard- 
top automatically turns off 
when car is in traffic. Fea 
turing Caddy’s 230-hp. en- 
gine, the 200”-long coupe 
carries its spare wheel be- 
low the trunk. 


DODGE GRANADA 
Described as first car ever 
built on conventional 
chassis with one-piece, all- 
plastic body, Granada even 
has bumpers, structural 
body members and body- 
attaching brackets of glass 
fibers. Car is 211” long. 
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CHEVROLET CORVAIR 
4 variation on Corvette in- 
troduced last year by GM, 
his Chevvy has a sloping 
“fast back.” It's powered 
by 150-hp. engine. Car is 
only 51” high, 


CORVETTE NOMAD 
Only description that ap. 
plies here is a sports-car 
station wagon. It contains 
tio seats, holds six people. 
Most notable feature is un- 
usual amount of glass area. 


OLDS CUTLASS 
Most powerful plastic car 
is this 250-hp. V-8 Olds, 
It’s also one of the fanciest, 
with radiophone, pivoting 
seats, louvered rear win- 
dow, Hood scoops supply 
fresh air for heating sys- 
tem. Height: 51} 


NEW “CONVERTIBLE” 
It is and it isn’t, The plas- 
tic top unlocks and lifts off 
this Chevy Corvette if 
you want to ride in the 
open. This probably is the 
only sports car ever built 
that retains its pleasing 
lines with the top. on. 
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BUICK WILDCAT II 
Progeny of last year’s Wild- 
cat, this is the smallest 
Buick ever built — 171 
long and 48” high with th 
top up. Front fenders looks 
like Stutz Bearcat’s. 


CADILLAC PARK AVE. 
The stylists pulled their 
punches here. Car is 
servative. Door handle re 
shaped like airfoils, wheels 
are aluminum alloy. Inside 
trim is of soft gray leather. 


PLYMOUTH BELMONT 


Not to be outdone, Plym: 


uth bits a plastic car 
with ah a 
of only 3 is 
1914". Seats are white 


leather. Radio controls are 
‘on center armrest. Instru- 
ments include a tach. 


OLDSMOBILE F-88 
Steering post on this job 
is almost horizontal, mak 
ing steering wheel almost 
straight up-and-down. R 
dio speak 
seat between passengs 
Windshield vents supple- 
ment cowl ventilators 


is recessed 
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SEMI TRANSPARENT 
MIRROR 


7 
a? , 


Two-Headed TV Set Displays Two Different Shows at Once 


Two people can enjoy different TV pro- 
grams at th time with a new set. The 
experimental Du Mont Duoscopic is actually 
two receivers in one cabinet, with two chas- 
sis, two sets of controls and two viewing 


ee 
a 


tubes mounted at right angles (inset). A 
semitransparent mirror superimposes the 
two pictures, but each viewer sees only one 
show by watching through polarizing spec- 
tacles. Earphones handle the sound. 


Airport Wind Sock Goes to Work in Railroad Switch Yard 


Tuts wind sock may look out of place in 
road yard, but it’s there for a purpose. 
Towermen (center background) study its 
angle when they roll freight cars down the 
“hump” into classification tracks, near Kan- 
sas City, Mo., for proper coupling. Wind 
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affects the speed of free-rolling cars, and 
the sock tells the Santa Fe Railway men 
how much grab is needed from the track 
retarders to slow them down. The retarders 
—compressed-air external brakes—can_ be 
seen along the tracks at left center. 


New Ferrari Hits 155 

Tus Ferrari America 375 has a new 
hydraulic-by stem with two ey 
inders per wheel. Its V-12, 300-hp. 
motor with three carburetors, dual i 
nition and twin fuel pumps pushes it 
in fourth to 155 m.p.h, 


Smoking Keeps Driver Awake 

Tue man at right 
is holding a German 
invention designed to 
keep drivers from fall- 
ing asleep at the 
wheel. A cigarette 
holder wired to the 
dashboard, it sounds 
an alarm it 
is dropped from the 
mouth. 


Canopy Converts a Scoote: 
Tins canopy to protect scooter joc 
from bad weather w RGENTINA’S first stock cars—a con- 
motorcycle show in Milan, Italy. When not vertible (below) and a sedan—will be 
in use, it folds up small enough to fit into sold only in South America. Both have 
the bag on the rider's lap. 60-horsepower four- 
A top speed of more than 90 n 
is claimed for the plastic sports car. 


> 
“A | i 


Argentine Car Is Plastic 
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Within the last decade and a half, a new 


industrial revolution 


has been brought about by The Ha rdes 


Seeking Diamonds, Chemist Obtained 
Tungsten Carbide 


f 


PIONEER in producing 
French chemist and 


HIS TINY DIAMONDS, shown 50 times actual 
size, made the big news—but time was to 
prove tungsten carbide more valuable. 


158 ropurar science 


By Richard Match 
single development of recent 


oO 

ars has multiplied man’s return 
for his labor more than any other innova- 
: tion since James Watt invented power- 
2 driven machinery 200 years ago. Metal- 
: lurgists have simply put “cemented car- 
bide” cutting tips and wear surfaces on 
the machine tools and dies that cut, 
drill, stamp and shape metal in 
our factories. Hardest of all metals made 
by man, the carbides slice through iron 
and steel like a knife through cheese. 

The results have been spectacular, To- 
day, three auto workers with carbide- 
tipped tools can machine 48 engine 
bloc] hour; in 1941 the same job 
would have required 48 men, Now one 
man can turn out nearly 50 crankshafts 
nn hour compared with 11 under the 
old methods. In U. S. arsenals a man 
shapes twice as many gun barrels per 
shift as he could before Pearl Harbor, 
produces four times as much armor plate. 
In other U. S. factories, carbide tools 
are turning out at an unprecedented rate 
a torrent of toasters, airliners, stoves, 
tractors, golf clubs, lipstick cases—any- 
thing made of metal. 


Car Cost Would Climb Without Carbide 


Automobile executives estimate that 
without carbide tools the 1954 car would 
cost about double what it does now. 
Why? Because carbide tools outlast tools 
made of the toughest high-speed steel 
by as much as 100 to one. They cut 
metal five or times faster, stay sharp 
10 to 20 times longer, and save 65 per- 
cent of the man-hours once expended 
in metal cutting. Carbides are the metals 
primarily responsible for high-speed 
mass production as we know it in the 
middle of the twentieth century. More- 


etals Made by Man 


These 24 tungste 


over, we are just on the threshold of 
their use. Further advances promise to 
boost American productivity beyond 
anything known tod: 

Carbide tools have already made the 
jet age possible. No other known metal 
is hard enough to cut the so-called 
superalloys—from which high-tempera- 
ture jet parts are made—at production- 
line speeds. General Electric, for ex- 
ample, is the nation’s largest manufac- 
turer of jet engines. “If we were to pro- 
duce jet engines at our current rates, 
and do this without the aid of carbide 


SPECIAL-PURPOSE PARTS 


-carbide pieces for tools and machines illustrate variety of shapes and uses, 


” a GE executive told me, 
1 to expand our present 
production facilities five times. That 
means five times the number of factories 
and machines, five times the labor force. 
And the nation would be footing the bill 
in extra taxes.” 

Carbides slice through iron and steel 
without hesitation, but they contain nei- 
ther iron nor steel themselves. They are 
instead chemical unions of carbon with 
one or more metals like tungsten. By 
the only half-understood magic of chem- 
istry, the wedding of carbon with almost 


cutting tools 
“we would ne 
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any metal begets a “carbide” immensely 
harder than either parent alone. The 
tungsten-and-carbon alloy which started 
the whole thing has had a curious his- 
tory. 

In 1896 a French chemist named Henri 
Moissan happened onto a report about 
Devil's Canyon, Arizona, Some prehis- 
toric meteor had plowed into the desert 
there, gouged a crater a mile across, 
and left behind meteorite fragments pep- 
pered with tiny diamonds, Scientists sug- 
gested that the heat and pressure of 
the molten meteoritic iron had made 
these diamonds from embedded charcoal 
sp ‘as logical, Moissan reasoned. 
After ‘all, diamond and charcoal are re- 
lated forms of the same common Jekyll- 
and-Hyde element, carbon. 

Moissan asked himself a question. If 
he could simulate meteoritic conditions 
in his laboratory, could he manufacture 
diamonds? 


Man-Made Diamonds Are Too Small 


In an electric furnace of his own 
design, he built the hottest fire man 
had made up to that time, inserted 
chunks of iron and lumps of sugar burnt 
to charcoal. While sparks hissed and 
leaped around the laboratory, he with- 
drew the fiery mass, plunged it into a 
cooling bath, and waited expectantly, 
like some alchemist of old. It worked! 

But there was a catch. Moissan’s big- 
gest diamond was smaller than a pin- 
head and worthless commercially. 

Disappointed, Moissan tried heating 
carbon with other elements, among them 
tungsten, which had the highest melting 
point of any pure metal—6,100 degrees 
Fahrenheit. This time the experiment 
produced dull pebble-sized particles—not 
diamonds, but a new chemical com- 
pound nearly as hard: tungsten carbide. 
Moissan threw them aside, baffled again. 

The Frenchman’s numerous other 
chemical discoveries earned him a No- 
bel Prize 10 years later, and he died 
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en 


MIXER like household kind holds blended 
ingredients, lampblack and pulverized met: 

als of face-powder fineness, at Harrison, N 

plant of as Carbide Corporation, 


TRANSFORMED 

carbide, cutting or # 
with such implements as di 
sintered tablets come out of furnace. 


soon after, never suspecting the impor- 
tance of his strange metallic pebbles, 

Then, during World War I, Krupp 
scientists tried to synthesize a substitute 
for badly needed industrial diamonds by 
Moissan's method. They failed. But they 
noted the Frenchman's observations 
about the “useless” by-product—tungsten 
carbide, They discovered that they could 
crush these hard particles to powder, 
then cement them together chemically 
with softer cobalt to form a tremendously 
hard alloy. But there were difficulties in 
shaping it that brought the price to a pro- 
hibitive $453 a pound. 

General Electric acquired American 
rights in 1928, and during the lean de- 
pression years American metallurgists 


PRESS squeezes mixture of metallic powder 
all blocks that are hard 

d, but soft enough to be 

red shape by grinding. 


—_— 


Yr" 


~~ 
—_ 


for baking in fi 
fuse bonding materi: 
Process known t 


ironed out many of the bugs in the Gi 
man product. They cut production cost: 
learned how to fasten tiny inexpensive 
carbide cutting tips onto ordinary steel 
holders, finally hurdled the major weak- 
ness of the German supermetal: the 
Krupps’ pure tungsten-carbide _ tools 
could slit iron at dizzy speeds, but fric- 
tion against steel quickly ruined them; 
by adding pinches of “slippery” tanta- 
lum and titanium to the tungsten-car- 
bide base, the Americans lessened the 
friction. 


It Starts as a Powder 


Today the price of tungsten carbide 
is one-twentieth the original price, and 
cemented carbides can be made in al- 


most any size or shape. Pulverized metals 
the consistency of face powder are fed 
into the beginning of the production line; 
the hardest metals made by man are 
shipped from the other end. 

In the Adamas Carbide Corpor: 
Harrison, N. J., plant, I 
gists blend lampbla: s 
cobalt powders so fine that there are 
trillions of grains in each pound. Power 
presses—giant cookie stampers with a 
fore ) tons per square inch—rammed 
the powder into shapes soft and crumbly 
as aspirin tablets. In the final step the 
metal cookies were baked in big ovens 
until the cobalt “cement” melted and 
hardened around the particles of tung- 
sten carbide. When they emerge from 
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INTO BREECHBLOCK of 14-inch Army gun, up- 
vel concrete, go ingredients for titan- 
curbide. Explosion of powder charge ap- 

ies pressure of many tons to square inch. 


carbide, made as 
of Latrobe, Pa, M. 
“explosive pressing’ 


in breechblock of gun. 


the ovens the once-crumbly shapes are 
so hard that even when reheated to a 
cherry-red_ 1,200 degrees by the torrid 
friction of high-speed metal cutting, they 
remain on the job, hard and keen, harder 
than the hardest steel is at room temper- 
ature. 

The product goes into household ar- 
ticles, and other familiar ones, as well as 
industrial tools. Better lawn-mower 
sharpeners, better paint-scrapers and 
glass-cutters, faster-drilling dental burrs 
=which generate less heat and conse- 
quently less pain—are a few of the every- 
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day conveniences made available by the 
invention, I have one of the new knife- 
sharpeners in my kitchen—two tiny chips 
of tungsten-carbide metal set in a plastic 
holder. Swish your carving knife or scis 
sors blade three times, lightly, between 
the opposed carbide “jewels” and_ it 
comes out razor-sharp. 


Plane Parts Sheathed in Carbide 


Today a farmer can have his plow- 
share “hard-faced” with tungsten car- 
bide in a local welding shop. Bulldozer 
blades now get the same treatment, a: 
do cement mixers, threshing-machine 
tecth and airplane tail skids. One new 
process deposits a carbide film less than 
one thousandth inch thick on other met- 
als. If an airplane manufacturer needs 
a light but rub-resistant motor part, he 
can encase weight-saving aluminum or 
magnesium in this wear-resistant tung- 
sten-carbide skin. 

“Down time”—the unscheduled halt to 
replace worn or broken parts- the 
enemy of high-speed production, the 
idler of expensive machines and skilled 
men. Until recently a sewing-machine 
operator stitching mattr used up 
two needles per mattress. For every 15 
minutes of acti sewing, he spent 10 
unproduct minutes changing dulled 
steel needles. Now, a single carbide 
needle stitches 600 mattresses for him 
between replacement halts. And in the 
time once ited making more than a 
thousand needle changes, he can sew 


The Mesabi Calls In Its Reserves 


s in this cen- 
come from Minnesota’s famed 
i Range. But the Mesabi’s high- 
grade ores are running out, and tapping 
the vast bodies of flint-hard low-grade 
rock nearby has not been feasible with- 
out an economic way to drill blast holes 
for dynamite charges. Diamond drills 
cost too much, Steel drills dull too quick- 
ly, make the process prohibitively ex- 
pensive. 


[Continued on page 280) 


utomat”-on-wheels_ supplements 
eon a New York-to- 
Six vending mac 
stocked with fruit juice, sandwiches, d 
serts, coffee and milk, offer a lunch for 


ngton 


es, 


Brush Fire Is Hosed from Air 

Tue transport above is dumpi 
gallons of water on burning brush ir 
fornia test of aerial fire engines. Experts plan 
to use such planes—toting 10,000 gallons of 
water—to wet down forest fires until ground 
parties can beat their way in. 


cents, There are seats for 12 diners and a 
bar where an attendant serves mixed drinks 
and makes change for the machines, The car 
is a Pennsylvania Railroad experiment for 


licking the high cost of travel meals. 


Be) 


Bridge Folds Like Scissors 

Anaty engineers don’t have to scramble 
around under enemy fire to set up this al 
num bridge at narrow-gap crossings. Flipped 
open hydraulically, it is launched by the 
modified tank that hauls it. It can carry loads 
up to 60 tons. 
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Baby diesels will challenge 
Yukon’s brutal blizzards on 


By Richard L. Neuberger 
N THE E Pa., shops of General 


lectric, workmen refer to two nar- 
row-gauge locomotives they are building 
as the “Snow Plows.” The blunt noses of 
these sleek diesels are reinforced to toss 
aside drifts up to two feet deep. 

Along the-111-mile White Pass & Yu- 
kon Railroad, from Skagw Alaska, to 
Whitehorse, Canada, where the ne 
gines will challenge tough four-per 


grades, I have seen the main line choked 
by snow during less than a five-minute 


© Whitehorse 


Marsh Lake 


Corcross @ 


Bennett Lake 


vorzre 


Prassror 


Built like battering rams, White Pass & Yukon 


delay between the passage of a rotary 
and that of the mixed freight train it 
was convoying. 

No railroad on the North American 
continent defies tougher terrain or more 
brutal. weather than this 36-inch-wide 
system, which now faces the third titanic 
boom in its history. In fact, the White 
Pass is the only rail line to touch the 
Yukon or Northwest Territories, those 
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lonely 
wilderness. 


far-flung realms of the Cana 


measuring over five times 
the area of Texas. 

The White Pass & Yukon originally was 
thrust inland from Skagway in 1900 to 
take Klondike gold 
rush, Four decades later, from 1942 until 
1944, it made possible completion of the 
Alaska Highway by dragging countless 


tons of equipment from seaport to White- 


advantage of the 


conditions as tough as those at the North Pole, 


horse, colorful old settlement where the 
tenderfeet loaded rafts for the voyage 
Today the White Pass 
& Yukon serves a primitive watershed in 
which light-metal companies of Canada 
as well as the United States are compet- 


to the diggings. 


ing for permission to build a fabulous 
hydroelectrie-power 
least $500,000,000. 


Regardless of how the rivalry is re- 
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project costing at 


Two straining WP & Y steamers nose a rotary through choking drifts on the main line. 


solved, the colossal power-and-aluminum 
undertaking will be a bonanza for a pint- 
size railroad that got its start because 
prospectors had struck naked, glittering 
nuggets of gold more than half a century 
ago in a bleak, frozen place called Bo- 
nanza Creek. 

The first diesels in the career of the 
White Pass will be ready for the line's 
latest bonanza by autumn. One factor 
has dominated their design—the weather 
they will encounter in a land where anti- 
freeze has been known to stiffen in radi- 
ators, where Royal Mounties still make 
dog-team patrols back of plumed Hus- 
kies, and where caribou herds search for 
forage in the crackling glow of the 
aurora borealis. 


Mercury Drops Out of Sight 


From the beginning, General Electric 
had to plan box-type cabs for the pair of 
White Pass locomotives, because the fire- 
man should be able to reach engine ap- 
paratus without braving the outside ele- 
ments, At that, fur parkas will be rolled 
behind crewmen’s leather seats for use 
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in an emergency. When switcher-style 
construction, with its outside running 
board and engine hood, was discussed, 
White Pass officials warned that it might 
be impossible to break loose the engine- 
hood doors from their sheath of ice. 

Despite its brief length, the White Pass 
system experiences sharp extremes in sub- 
Arctic weather. On the seacoast slant of 
the divide, it bucks relatively mild tem- 
peratures and stifling cushions of snow. 
Once the tracks are snugly inland from 
the summit, snowfall tapers off but the 
mercury drops out of sight. 

I remember one day at the peak of con- 
struction on the Alaska Highway when 
Air Force recording instruments regis- 
tered a grim 66 degrees below at White- 
horse, northern terminal of the WP & Y, 
but a balmy eight degrees above zero at 
Skagway, where trains are dispatched off 
the wooden wharves and up the forbid- 
ding hill. 

One has to see the railroad hill above 
Skagway to believe that such a grade 
could really exist and, above all, be con- 
quered nearly every day. Only the worst 


storms stop the WP & Y. In a space of 
20 miles, the track ascends from ocean 
water at Skagway to an elevation of 
2,885 feet on the summit of White Pass. 
Curves of 16 degrees and a maximum 
grade of four percent coil trains like a 
cowpuncher’s lasso. In many places, car 
steps overhang sheer drops of 1,000 feet. 
All the gorges bellow with white water. 
The average grade for the 20-mile climb 
is 2.6 percent. Three m engines, pep- 
pered throughout the train, are normal 
power on a mixed consist of one baggage 
car, one day coach, a parlor car, 16 
loaded freight cars and a caboose. 


Rotaries Clear the Way 


On top of the mountain above Skag- 
way, exposed to williwaw squalls from 
the Aleutians, the line may be buried 
beneath 40 crushing feet of snow. The 


Snow often piles 40 feet deep beside the track, and trains drop from view in cuts like th 


KEEPING WATER UNFROZEN for thirsty steam 
locomotives has previously created a trouble- 
some problem of heating tanks all winter. 


Diesel-electries won't need t 


xs 
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Sta ee 
NERVOUS PASSENGERS on the WP & Y, in 
their parlor cars at the end of the freight 


look the other way when they round 
curve on the downgrade to Skagway. 


two-story station at White Pass Summit, 
where customs men and Mounties guard 
the border, disappears in drifts. The 
slender track is lost in the yawning cuts 
carved by rotary plows. Unless a rotary 
is run close enough to a train for red 
trailing lanterns to be visible, its work 
may do no good. Blizzards can seal a cut 
while an engineer is lighting his corncob. 


Box Cab to Minimize Gale Impact 


This explains why the new diesels will 
be fitted with prows of double thickness 
to defy the Storm King. In addition, all 
outside piping must be specially in- 
sulated, Fuel must be preheated and en- 
gine cabs lined with extra layers of metal. 
Storage batteries will need protection in 
the form of surrounding pipes which con- 
tain engine-cooling water. With a box 
cab, apparatus in the engine compart- 
ment will have a larger air cushion be- 
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tween it and the hood than would be 
customary with a road-switcher type of 
construction. This will minimize the im- 
pact of gales of Himalayan intensit 

Every piece of equipment on the $145 
000 diesel-electrics for the narrow gauge 
must be shielded from conditions actually 
colder than those that Admiral Peary en- 
dured on his trek to the North Pole. 

Each locomotive will measure 39% feet 
from coupler to coupler, It will roll on 
a pair of six-wheel swivel trucks. The 
rating of the diesel engines is 800 hors 
power. The units weigh 80 tons apiec 
Because the emphasis will be entirely on 
tractive effort up the continent's stiffest 
railroad grade, top pace of the stream- 
lined beauties is to be merely 40 miles 
an hour, 


Diesel-Elect 


“We want thes 
over the hill 


Will Pull 250 Tons 


engines to get tonnage 
not win a cross-country 
speed derby,” said C. J. Rogers, veteran 
white-haired president of the WP & Y, 
Rogers predicts that each of the new 
GE. diesel-electrics will pull a gross of 
250 tons from Skagway to the top of the 
pass. This contrasts with a peak load of 
190 tons by a 70-class steamer, which 
Rogers describes as “the best narrow- 
gauge steam locomotive ever put to- 
gether.” Baldwin turned out these en- 
gines for the White Pass in 1937. 
Though only 111 miles long, the WP&Y 
is as long as it has to be. It extends from 
an ocean port to the head of navigation 
on the Yukon River. The railroad operates 
stern-wheelers and cargo barges over 
the foaming waterway, through Five- 
Finger Rapids, to Selkirk and Dawson 
and other mining settlements. Near 
Whitehorse, the 36-inch-gauge crosses 
the Alaska Highway, so the railroad 
likewise runs buses on the 1,523-mile 
road from Dawson Creek, in British Co- 
lumbia, to Fairbanks. 
As the principal land gateway to the 
Yukon, the WP & Y is very much a 
thriving institution. It owns 297 freight 
cars, 17 parlor cars, seven express cars 
and four coaches. The parlor cars have 
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FROM THE INVENTORS 


Marker to Guide Air Rescuers. The 

search for survivors of plane- or ship- 
wrecks might be aided by « floating position 
marker a 


Magnetic Holder to Start Nails. V- 
shaped, magnetized fingers on this pen- 
cap nail starter would hold a nail of any 
size in position for the first hammer tap. 
The magnetic gripper would eliminate dan- 
ger of painful accidents, steady nails in hard- 
to-reach spots, and handle brads that are 
too short for a man’s fingers. 


Please turn the page for more new ideas. 


compartment. If a plane struck water or 
boat subn 
coil a large cross visible from the a 
Batteries and a timing mechanism would set 


off flares at predetermined intervals, 


Wiper to Clear Side Window. Yo 

wouldn't have to peer through a rain- 
clouded window if your car had this wiper 
attachment. A metal channel, screwed to the 
frame between vent and window, would 
form a track for the blade support and a 
removable handle. The handle could be 
unpinned to permit full closing of the vent. 
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MORE New Ideas from the Inventors 


Coffee or 
er would 


Saucer to Keep Cup Dry. 
a that sloshed into this s 
not drip onto table or clothing when you 
lifted the cup. The sloved outer surface of 
the dish would drain spilled liquid, to one 
side and keep the cup bottom dry. A pk 
form in the of the saucer would sup- 
port a matched cup in normal position. 


Dental Switch to Say “Ouch.” You 
can’t talk back to a dentist when he’s 
‘d at work, but with this gadget you could 
at t tell him when it hurts. A 
held by the patient would flash a 
signal. Or it could be set up to give the 
signal and disconnect the drill at the same 
Even if the switch were 
patient would feel better for having it. 
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if 


Bit to Brace Came of lean- 

ing a camera against his cheek or chin 
photographer who used this “dentapod” 
could steady the picture box by grippin} 
bit between his teeth. A bent metal brac 
would attach to the a's tripod. socket. 
Bit height would be adjustable so the user 
could set the view finder at eye level. 


Matinlidjeda 

Gun to Inject Tire Patch. It isn’t nec- 

essary, says this inventor, to remove a 
tire in order to repair a puncture or stop a 
slow leak. Instead he would inject an. air- 
setting latex paste through the hole left by 
a nail, tack or the like. If the tube is partly 
inflated, he . the rubber composition 
will spread evenly and seal both tire and 
tube permanently. 


8 Can to Cook Its Own Contents. Camp- 
ers could enjoy hot meals without bother- 
ing about campfires if they carried food in 
self-heating cans, This one would have a 


false bottom containing a cake of chemical 
fuel. It would be friction-ignited by a twist 
of the'can bottom. A removable metal seal 


would prevent 


idental twisting. 


would duck into an air-raid 
shelter along with its owner. Normally, the 
retractable structure would rest on roller- 
mounted concrete slabs. In the event of an 

the slabs would be rolled out from 


Periscope to Widen Rear View. A 
pair of mirrors in a car dome would elim- 
usual blind spots and reflect an un- 


obstructed, wide-angle rear view onto a 
third mirror mounted on the dash, Extra 
sets of mirrors, properly angled, would 


widen the range of vision still further, giv- 
ing a driver a panoramic rear and side view. 


under, permitting the house to be lowered 
by a hydraulic elevator. The concrete floor 
would then aie back over the shelter. 
Ducts and swivel-jointed pipes, would main- 
tain normal ventilation, plumbing and utili 


ties in the underground house. 
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Gun-Bristling Tank Is Floating Arsenal During Ferry Trips 


No sr 
tank 


nixc duck is this M-47 medium 
1 it has to be transported across 
or other small bodies of water. 
ly moored to a center platform sur- 
rounded by a series of sectional floats, the 


A.A. Gun Mounted for Mobility 
cacy cloaked the development and 
production of this new defense weapon, a 
twin-40-mm. antiaireraft’ gun, shown at 
right when it was recently allowed to pose 
for photographers. For mobility, the gun is 
mounted on an M-42 motor carriage. 


PPPPalomar’s 200-inch telescope has filmed 
stars 6,300,000 times dimmer than the dim- 
mest visible to the eye. A meter so sensitive 
it could pick up a candle flame 15,000 miles 
away checked the scope’s performance. 
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armored vehicle's own 90-mm. guns can be 
fired to protect it against enemy atta 


during the ferry trip. Army Engineers de- 


veloped the flotation device, shown above 
being towed by a powered craft. 


Husky Retriever Rescues Tanks 
navt disabled tanks and heavy gun 
carriers off the battlefield fast and under 
fire, the Army has developed this powerful, 
armed T-51 tank retriever. Dragging one 
tank, as shown at left, is child’s play for the 
vehicle, says the Army. It has enough mus- 
cle to tow three medium tanks over rough 
ground at the same time. 


Scattier than ever, this gocart 
not only takes off in a hurry 
but pulls up short and 

handles well in a tight turn. 


New Engine 


Lips Up Little Willys 


By Wilbur Shaw 


President, Indianapolis 


Speedway 


OLT 115 horsepower onto a welded 
unit frame that measures 108 inches 
wheel to wheel, and you get the new 
Willys, an agile car for a tight market. 
For the driver who doesn’t feel like 
piloting 4,000 pounds of steel and cast 


iron down to work or the local super- 
market, one of Willys’ three models for 
1954 be the answer. 

Heading the list is a lively hardtop, 
the Aero Eagle, followed by the Aero 
Ace, a de luxe model, built in both two- 
and four-door body styles. Both cars are 
powered by the new 115-hp. L-head 
called the Super Hurricane, and wei 


igh 


Good suspension and short wheelbase help nail car down if she breaks loose on a turn. 


HIGH SEAT and b I put you right 
up where a driver ought to be. Turn your 
head and you can see all four fenders. 


from 2,904 pounds to 3,058 pounds, 
pending on the transmission i 

Number three in the lin 
Aero Lark, also available in 
coach bodies but fitted out with 
equipment and powered by Wil 
head 90-hp. six. Dropped from produc- 
tion this year are the two Falcon models 
and the 75-hp. L-head six that formerly 
ran both Falcon and Lark models. 

It was a blustery day when I took a 
snappy red-and-ivory Eagle up through 
Toledo and into the rolling farmland 
outside the city, The w 
of traffic and low tempera 
rugged driving conditions. 


High Seat Aids Vii 


Visibility in this car is excellent. The 
driver's position up on that chair-height 
front seat helps keep you alert. From 
the driver's position you can sce all 
four fenders. Some people might object 
from an a standpoint to the rear- 
fender fins that make this visibility pos- 
sible aft, but you can see them. 

A big man would have a little sque 
ing to do to get under the wheel, and he 
might have headroom trouble both in 
front and back seats; but for the average- 
sized guy Willys has provided adequate 
room. Considering the shortness of the 
car, it has a remarkable amount of pas- 
senger and luggage space. 

This Eagle moved along well through 
traffic, and out in the country it really 
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THAT SPORTY SPARE on th 
the fifth wheel out of the in 
ore room inside for luggage. 


nk, leay 


agle and Ace with Hydra- 
carry 26.59 pounds for each hor: 
power, which rivals the hottest of the 
Big Three, 

There is plenty of push for emergen- 
cies where you need acceleration. Hold- 
ing it at 70 m.p.h, along a deserted 
stretch of road seemed easy and natural 
for the car, and there was lots of pedal 
left. In fact, here is a car in which you're 
going to have to exercise the caution you 
should use when driving any vehicle, The 
Eagle's high power-to-weight ratio plus 
that comparative ort wheelbase and 
hefty layout of brakes combine to make 
a hot demisized car that will stand you 
on your head if you don’t watch the cor- 
ners and fast stops. 

I would call the car quite well shocked. 
It's a bit stubby at low speeds, owing 
partly to the short wheelbase, but when 
you get up to road speeds the ride 
smooths out nicely, Willys engineers 
went after the ride problem in this model 
by redesigning shock-absorber_ mounts 
and replacing the old horizontal seat 
springs with vertical coils. To take the 
jounce of the heavier engine, extra-long 
front coil springs were lengthened even 
more and shock absorbers were re- 
mounted. Both fore and aft seats are set 
so far forward in this car that I suspect 
passengers in both positions have the 
same ride. 

Back in town the Eagle showed its 
stuff in maneuverability. It’s nice to be 


“54 STYLING CHANGES include new head-lamp 
rims, new tail lights and hubs, outside 
and a bigger rear window. Front gril 


able to turn around in an average street 
with one twist of the wheel and ease into 
parking spaces other drivers have to pass 
up with teeth gnashing. Yet, in my bock, 
the hardtop’s steering was too slow for 
a car of its weight and length. This year 
Willys is offering the customers power 
steering as an optional extra. 

Willys stylists edged around a major 
body change by a matter of a scant inch 
or so. The new 226.2-cubic-inch engi 
is about 3% inches longer than the 161- 
cubie-inch power plant it replaces. This 
could have meant extending the car's 
Tength by that amount. But instead of 
lengthening the hood or letting the new 
Super Hurricane stick back into the 
driver's compartment, designers simply 


FACTS ON 

Model: Acro Eagle hardtop two-door 
sed 

Engine: 6-cyl. L-head; 115 hp. at 3,650 


piston dis- 
bore and stroke, 
torque, 190 Ib.-ft. at 


.m.; Compression ratio 
placement, 226.2 cu. in, 
3 5/16" ‘by 4%"; 
1,800 pan. 
Weigh 
(with Hydra-\ 
‘Transmission 
ual shitty overdtive or Hydrs Abate 
able, Rear-axle ratios, 3.54:1 (stand 
4.10:1 (overdrive); 3.31:1 (Hydra-M: 
Steering ratio: 23.7:1; radius of t 
19". 
Effective brake-lining area: 1 


3,058 Ib; per hp., 26.59 Ib. 
tic) 

tandard, three-speed man- 

vail 


. ee a re a nc 


Itered, to allow space for longer e 
ing of this Aero Eagle hardtop coi 
fact that wheelbase is only 108 inches. 


reworked the front frame cross member. 
Only noticeable changes are two fins on 
the grille cross foil, and even these are 
mounted back in the opening flush with 
the new radiator which they brace. 
Willys has gone after the ventilating 
department in a big way for 1954, One 
of their exclusive features is the air-intake 
and blower system that has two open-air 
duets instead of one. With this setup the 
heater will give you fresh air directly 
into the car and also fresh air through 
the heating core. The blower system lets 
you have fresh ccld air through the de- 
froster to get rid of fog faster; it r 
circulates inside air when you're going 
through heavy traffic or dusty areas; and 
in winter it supplements warm air com- 
ing through the second duct. END 


'S4 WILLYS 


Springs: front, coil; 
7 leaves 2” by 48”. 


rear, semi-clliptic, 


Outside dimensions: height (loaded ), 
60"; over-all length with bumpers and 
guards, 180%"; width, wheelbase, 108° 


overhang, front 32”, rear 40 8/10"; tread, 
front 58”, rear 
Inside, dimensions: seat 
front 61”, rear 61"; leg room 
rear 38%”; headroom, front 3! 
seat height, front 12%”, rear 124"; ver 
distance, steering wheel to seat cushion 
in mid-position, 5%"; front-seat adjus 
ment, horizontal 4”! 


Tire size: 6.40 by 15. 


ushion width, 
front 42% 
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Cancer-Treating Machine Uses Dummy as Stand-in for Patients 


A woonen dummy helps set the right dose 
of cancer-killing rays from this powerful 
hetatron, only part of which shows at top 
of photo, The dummy, designed to simulate 


the density of human structure, is made in 
sections so that penetration to different 
parts of the body can be measured. It is 
used at Memorial Center in New York City 


New Battery Is Small and Light 

A. xew nickel-cadmium battery, about 
half the size of a conventional storage bat- 
tery, will become available this year for 
cars, boats, planes and farm machinery. It 
uses sintered plates, plastic and fabric sep- 
arators and plastic cells like the small one 
above. Though it will cost from two to five 
times as much as a lead-acid battery, its 
maker, Sonotone Corp. of Elmsford, N.Y., 
says it will last longer. 
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Plastic Car Tops 100 M.P.H. 

XN ENGINE of only 60 horsepower drives 
this little Jowett Jupiter sports car at more 
than 100 miles an hour. With overdri 
fitted to the four-speed transmissi 

can make nearly 120 m.p.h. The body 
plastic, and the one-piece hard top can be 
removed to convert the car into an open 
model. The windshield also can be taken off. 
The machine is made by Jowett Cars, Ltd., 
in England. 


A FOLDING RULE with an eyelet at one end so 
it could be hung as a rough pl 

papering, tracing studs fo 
hourd and the 


.——- 


IG SHOWER. A dial-operated,  CIGARETTE-LIGHTER FLINTS that give off colored 

ainer to feed soap to the water sparks as a warning when worn down to the 

z point where a replacement is about du 

onto a soap bar.—S. Skalka. Brooklyn. G. L. Albertyn, Johannesburg, South Africa. 


ideo of a godget he would 
The five ideos illustrated 
iy PSM readers. What is 
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Focusine. 
‘ADJUSTMENT 


Electronic Camera Snaps 
New View of Explosions 


IECINOMOBIELE CONTROLE 


H2-90307 


Truck Checks Speedometers 

A speepen on Holland’s highways can’t 
say he didn’t know how fast he was going 
because his gauge was out of whack. Tech- 
nical-ass e trucks cruising the roads to 
aid tourists in trouble display huge speed- 
ometers so drivers can follow and check 
the accuracy of their own dial readings. 
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Exptosioxs look different when snapped 
by a new electronic camera. That's an 
A-bomb blast-minus the familiar mushroom 

at far right above. The center pictures are 


770 of 


PPP Tiny balloons, so small it take: 
them to span an inch, may save millions ¢ 
gallons of oil from loss by evaporation. 
plastic, nitrogen-filled -microballoons 
poured an inch thick on crude oil in storage 
tanks to seal it off. Standard Oil Co. (Ohio) 
says the floating cover, rising and falling 
with the oil leve evaporation from 
four to about one ne percent. 


are 


half of 


Phone Booth Frees Both Hands 

Tims lady is making a phone call from 
an experimental booth set up in Boston's 
South Station. She hears through a recessed 
speaker (at her left ear) and talks into a 
mike jutting out beside it. There's an on- 
off switch and a volume control but dialing 
is done by an operator outside the booth. 


side and end views of detonating sticks of 
pentolite. All were caught in a few mil- 
lionths of a second by the Rapatronic, which 
has a shutter of “crossed” Polaroids that 


PPP Instead of lighting the fuse in each 
drill hole separately, mine blasters now 
stay at the loaded face only long enough 
to light a single fuse. This igniter cord 
lights the individual charge fuses in rotation. 
The igniter cord—said to be more satisfac 
tory than electricity for detonating the holes 
being used in Canadian mines of the 
ional Nickel Co. 


Glass Wheel Polishes Plastics 
A new burnishing wheel pits plastic 

against plastic to smooth and polish molded 

products like the helmet liner above. The 


resin-impregnated, glass-fiber_ wheel _has 
parallel grooves in which grinding is done 
to remove “flash.” Previously, grinding and 
polishing were done on separate equipment. 


keep light out except for the instant when 
the polarization of the light is changed by 
a magnetic field. It was developed by 
Edgerton, Germeshausen & Grier 


| 


Hot Crystals Guard His Hands 
Tue punch press above won't wham down 
on the operator if his hands stray into the 
danger zone. Geiger tubes (circled) pick up 
radiation from hot crystals in his leather 
wristbands to halt the punch even in mid- 
stroke. United Airlines uses the safety de- 
vice at its San Francisco maintenance base. 
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» Gus Doctors 


180 roruvae science 


| 


a Case of Jitters 


With an ex-GI’s reputation at stake, the Model Garage 
uses high-pressure methods on a car with the shakes. 


By Martin Bunn 


LF MADSEN'S loose talk, soon after 
he returned from service in Korea, 
bothered Gus Wilson. Madsen drove that 
car of his around town as he had piloted 
his jet fighter overseas—fast and flashy. 
And he complained. That was the nub 
of the problem, If he didn’t button his lip, 
there was going to be trouble. 

That is, there would be trouble for 
Big Bill Pederson. Pederson had sold 
Madsen the car. Pederson, 
too, had been in Korea. 
Now he ran a used-car lot 
a few blocks from Gus Wil- 
son's Model Garage. 

“The car's no good,” 
Madsen kept broadcasting 
around town. “It’s got the 
shakes.” 

It was a cockeyed situa- 
tion. Alf Madsen had been 
a lieut t in the Air 
Force, Big Bill only a cor- 
poral in the Army Engi- 
neers. Alf was the son of 
one of the town’s more 
prosperous citizens. 

“If Madsen keeps shoot- 
ing off his mouth,” Gus re- 
marked to his helper, Stan 
Hicks, “the first thing you 
know, Big Bill Pederson 
will be out of business. 
That kind of talk gets 
around fast.” 

“If he won't back up his 
guarantee,” Stan Hicks re- 
torted. “maybe it would 
serve him right.” 


Maybe, thought Gus, it wasn’t that 
simple. Or maybe he was wasting his 
sympathy. Maybe Pederson didn’t de- 
serve the breaks. Funny, though, both 
men were running true to form, He had 
known them as kids. Pederson was big 
of frame, slow, seemingly honest. Alf 
always had struck him as being an okay 
kid. He was just bumptious. 

At lunch time Gus went out of his 
way to drop in at Pederson’s used-car 
lot. It was small and neat. Every car was 
shined and polished, with the price tag 
on the windshield, It didn’t look like a 
gyp joint to Gus. Pederson came out of 
his small office-and-shop, a tall, wide- 
spanned young man, in slightly soiled 
coveralls. 

“Gus Wilson!” he exclaimed, holding 
out his hand. “I haven't seen you since 
I got back. Every time I passed your 
shop your legs were sticking out from 
under a car. Didn't want to bother you.” 


A Man Has to Watch His Step 


“Been pretty busy,” Gus said, shaking 
Pederson’s hand heartily. “But lately 
things have dropped off. I came around 
to see if you might have some work you 
could shove my way.” 

“Golly, Gus,” Pederson said. “I’m sor- 
ry, but you see I'm running here on a 
shoestring. I couldn’t get by unless I did 
my own work.” 

Gus eyed the neat lot. “You've got a 
nice little place.” he said. “Should do 
well. The only trouble with the used- 
car business in this town is that a man 
has to watch his step. One sour deal 
can start folks to passing him by.” 

“How right you are,” Pederson said 
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with fervor. “That's why every sale I 
make has to be on the level.” 

“Well,” Gus said, “I'll have to be mov- 
ing on.” He turned to go. 

“Wait!” said Pederson. He moved 
closer to Gus. “I've been away from 
home so long I'd almost forgotten a few 
things.” 

“Such as?” Gus asked. 

“Among other things, that-Gus Wilson 
doesn't go around the neighborhood 
drumming up trade, and that he doesn’t 
talk just to hear the sound of his voice. 
Just what were you 
getting at a moment 

Gus idly knocked 
the dottle from his 
pipe. 

“Been some tall 
he said bluntly, 
“about the Madsen = 
deal.” 

Pederson scratched 
his jaw, “What would Fiano. 
you do about it?” 

“I'd fix it,” Gus 
said softly, “or refund 
Madsen’s money.” 

“But I can’t refund his money,” Ped- 
erson groaned, “I took the cash from the 
sale and bought two cheaper cars. Be- 
lieve me, Gus, I'd refund to Madsen if 
1 could.” 

“Well,” Gus said, “what about fixing 
the car?” 

“I can’t fix it,” Pederson said angrily, 
“and neither can anyone else—not to take 
the speed Madsen drives it. I've checked 
it from bumper to radiator cap. There's 
nothing wrong with the car. It's just one 
of those jobs that naturally vibrate a bit 
at high speeds. You've seen such cars, 
Gus.” 


Gus Makes an Offer 


“Yes,” Gus conceded. “How about tire 
and wheel balance?” 

Pederson snorted. “Tires and wheels 
balance perfectly.” 

Gus scratched his head, “Why not let 
me look at Alf's car?” he askegl. He add- 
ed, to save Big Bill any embarrassment, 
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“J just want to smell around a bit. Might 
save me taking a licking later, when I 
run into oné like it.” 

Big Bill Pederson put his hand on Gus’s 
shoulder, while a slow smile formed on 
his face. 

“Years ago,” he remarked, “I used to 
come around to the Model Garage to 
get my bicycle fixed. I guess things 
haven't changed much.” 

Pederson brought the car in ‘at mid- 
afternoon, Gus left the garage in charge 
of Stan Hicks, and with Pederson beside 

him, took the machine 
out on the highway 
leading to Stanfield. 
The sleek coupe 
purred like a kitten. 
It should have. It had 
less than 10,000 miles 
on the speedometer. 

Gus watched the 
speedometer needle 
climb — 50-60-65-70, 
At 60 the car’s 
smoothness began to 
fade. This wasn’t 
something a man 
could tack squarely down. Gus had nev- 
er heard anything quite like it, yet he 
realized that it was vibration. 

It could be anywhere—a loose fly- 
wheel, loose or too-tight motor mounts, 
motor slightly out of line, loose trans- 
ion to the bell-housing studs, worn 
or dry universal joints, wheel bearings, 
out-of-balance main, or the drive shaft. 
A line Zs worry began to form about 
Gus’s ey 
“What did I tell you?” Pederson said. 
Gus took the car back to the garage. 
He raised the hood, backed off the motor 
forward mounts, tightened them so that 
they were snug, but not to flatten the 
rubber cushioning. He put the car on the 
hoist, removed the flywheel cover and 
checked the flywheel for looseness with a 
bar. He tightened the studs that held 
transmission to bell housing, loosened the 
rear transmission support, wiggled it to 
make sure the transmission fell in line 
and retightened it. He greased and 
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How to Build 


HOMEBL 


a Midget Tractor 


You can look forward to those yard chores this coming spring 
with a motorized helper that takes over all the heavy work. 


By Howard G. McEntee 


V ITH a baby tractor in the garage. Dad 
will be lucky to get to the chores before 
Junior beats him to it. This husky little 
power wagon lets you do the hard work sit- 
ting down, and makes fun of it to boot. 

It has plenty of pep to drag a heavy 
lawn roller, pull a gang mower up slope 
draw a spiker or leaf sweeper, or hust 
along a heavily loaded garden cart. Wha 
more, if you want to run a power saw, small 
concrete mixer or water pump where there is 
no electricity, you can drive the tractor to 
the spot and take power off the engine. 


The midget has enough getup to spin 
its wheels on a dry road, and upshifts « 
the run to attain respectable speeds. It is 
not meant for heavy work like plowi 
deep cultivating or snow removal, which r 
quire a heavier frame, cleated tires and a 
greater ine-to-wheels reduction ratio. 

If built entirely of new parts, the t 
tor will cost about $150, a bargain in view 
of what it can do. Still, careful shopping 
and junk-box scavenging may cut that 
figure by a worthwhile margin. 

How the drive works. A 1%-hp., four- 
cycle engine, bought at a sale for $40, de- 
livers all the torque that the tractor can 
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It Drags a Spiker 


use, This power plant has magneto ignition, 
an air cleaner and a governor-controlled 
throttle, The hand throttle used by the 
driver merely changes the governor setting, 
so that engine speed remains constant at 
any load, an advantage on most jobs, 

A used engine of similar type will cut 
your cost considerably, but be sure to 
check the engine base and make any 


ners. Fre 
full 13” wi 
1 corners. 1 


idepieces to for 
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changes in the chassis mounts necessary. 

The heart of the drive system, and the 
solution to the knotty problem of a differ- 
ential (to allow the rear wheels to turn at 
different speeds on curves) is an automatic 
double centrifugal clutch. This drives two 
separate countershafts, from each of which 
a chain runs to one rear wheel. 

Each belt sheave on the clutch has one 
fixed flange or cone, and one movable one 
controlled by internal weights. When the 
engine is idling, the movable flanges are 
held back from the fixed ones and the belts 
are not gripped. As the throttle is ad- 
vanced, centrifugal force causes the weights 
to pinch the flanges on the belts, As engine 
speed rises further, the flanges squeeze still 
closer and push ‘the belt outward to a 
larger diameter, in effect changing the size 
of the drive pulleys. A pair of spring- 
tensioned idlers keeps the belts taut at all 
pulley positions. 

The clutch thus provides 
or down shifting to suit th 


tomatic up 
load, giving 


corners. Rear motor mo 
part of its length t 
dh eral holes and 


Ie between, 


On turns, the ii 
more slowly and therefore down-shifts, 
while the outer one speeds up and goes 
into “high.” 

there are no brakes, but the large engine- 
to-wheel ratio supplies ample engine brak- 
ing to hold the tractor even on a hill. No 
reverse is needed; it is possible to back up 
by pushing with both feet. For close ma- 
neuvering, you can ly swing the machine 
by lifting the front end. 

Start with the frame, This is of angle 
iron and can be riveted, bolted or welded 
together. Welding saves so much drilling 
extra brag ud fussy joining that it is 
worth what it costs to have it done if you're 
not equipped to do it yours All the 
welding on the tractor shown came to $9. 
A welded frame will stay tight despite the 
shocks and torsion that it has to take in 
actual use. 

If you do have welding done, cut and 
fit all parts with care and clamp them in 


~ 14450 194 a 8 


COUNTERSHAFT 


Varna 
CROSS BRACE go 


3/16" a2 x8 
rc 
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STA ne ae 
It Rolls the Lawn 

position insofar as possible before taking 

them to the welder. The less time he needs 

to spend on these preliminaries the less 

his work is liable to cost you. 

Drill as many holes as you can before 

ly. Where holes must line up (like 
the ones for the rear axle), poke a rod or 
piece of shafting through when clamping 
up the parts. 

The steering gear, fork shaft and hood 
are supported by two square-cornered 
frames, each made of a single length of 1” 
angle by notching and welding at the 
com 
iting the wheels, You will have to 

rt the big wheels to mount the 
drive sprockets. As the tires bulge when 
the four bolts are loosened, disassembly 
will be easier if you first run a long bolt 


ES AND WHEELS are 


raft surplus. Air 
pressure of 10 15 tubes keeps 
wheels from slipping inside the casings. Each 
wheel consists of a pair of aluminum-alloy 
hubs, with bull bearings for 5” shaft, held 
togethi Its. Rear wheels are 
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It Hauls a Cart 


through the bearings and tighten a nut on it. 
The wheel hubs have a concentric shoul- 
der, and if you have a lathe the sprockets 
can be bored to a close fit on this to make 
them run true. well-equipped garage 
or-machine shop can do this for you. 

You can avoid machining by filing or saw- 
ing the et to an oversize fit on the 
shoulder and drilling the bolt holes ove 
size. Mount the sprocket with spacers cut 
from ” pipe, long enough to set the teeth 
‘out at least %” from the tire. You'll have to 
replace the original wheel bolts with longer 
ones. Leave the nuts a bit loose. Set the 
wheel rotating on a %” shaft. Then shift 


the sprocket about on the bolts, with taps 
of 


soft hammer, until it runs perfectly 
ind tighten the nuts securely. Take 
the time to do a good job, for an off-center 
sprocket will make the chain run noi 
and wear rapidly. 


pe ure slipped 
he long enough to set sprocket 5 
side of inflated tire. 
The distance from 
sprocket face to frame 
should be at least 
Ends of axle neu 
rely shouldered 
threaded to pro- 
vide for 
ball bea 
cilitate assembl 
clamp hubs with a bol 
through the bearings. 


The axle should be shouldered and 
threaded in a lathe. After it has been 
welded into the frame, slip a shaft collar 
on each end. Slide the wheels up against 
the collars and put enough washers between 
the wheels and nut to take all slack out of 
the bearings. Then back off each nut one 
notch and cotter-pin it. It is a good idea 
to pack the bearings with grease beforehand 
and put rings of heavy felt between them 
and the collars or washers to keep out dirt. 

The steering fork. The single front 
wheel is mounted in a fork bent cold from 
by-2” iron. A second similarly bent piece 
is welded inside to reinforce it. Both pieces 
are drilled %” for the %” fork shaft, which 
is shouldered to fit and welded both above 
and below. 

At the top, the shaft turns in a hole in 
the front hood frame. Below, it runs in 
a ball bearing recessed into a %” plate (I 
used two X” thicknesses of dural), In 
mounting the wheel, pull up the axle nut 
until the bearings have neither slack nor 
bind. 

Two bevel gears from an Easy washing- 
machine wringer connect the steering-wheel 
shaft to the fork. These gears have 15 and 


25 teeth, or a ratio of less than 1 to 2. 
This makes steering quite sensitive, and 


you may prefer gears that give a 


Sten] 
—_ 
Veronese 
ase 


ger 


OVERSIZE HOLE, » free fi 
for %" fork 
drilled near flange cor- 
ner of front frame cross- 


is bolted under this. The 
fork is bent up of 1% 

flat stock, with an extra 
piece welded inside the 
top leg. Shaft red 
or filed to a 14” shoul- 
der where it enters the 
fork hole. Footrest hang- 
ers are welded inside the, 
long chassis members 
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SEPARATE COUNTERSHAFTS turn in ball-bearing 
pillow blocks. For long shaft on right side, 
these are mounted on center support and 
frame brace, For the short countershaft on 
are mounted on a steel 

plate 0 the left-hand frame brace, All 
ir cles bre closiadl se provide ter oling 


HOOD FRAMES are built up from 1” 
not 


angle, 
ed and welded at corners. Front flange 
rd frame is long enough to overlap 

: other flange ix notched 
st_on top. Diagonal brace helps resist 
Metal between saw cuts on top of dash 
is bent up to clear steering shaft. The 


cl one link length. Inner races 
the bearings have protruding hubs 
setserews to lock shat inst end _move- 
File flats on 
. Chain sprockets are secured with 
. Temt one hub out 10 keep 
chain near frame despite bearing overhang. 


" 
nate spokes out of « 10” pulley: 
ron, not a die-cast pulley, for 
A piece of rubber tubing in the groove is 
wrapped with plastic tape to finish the rim, 


ratio; 1 to 4 would be quite fast enough. 
Mounting the countershafts. These 
run in ball-bearing pillow blocks, which are 
easy to align and come sealed and lubricated 
for life, Slotted mounting holes in the 
chassis members allow for adjusting chain 
tension. 
The eight-tooth sprockets come only with 
a k” hole, so if %” 


countershafts are used 


they will have to be 
shouldered in a lathe 
to fit. An alternative 
is to use &” counter- 
shafts, bearings and 
pulleys. 

Align countershaft 


sprockets carefully 


with the wheel sprock- 
rv ets. If these are well 
= centered, the chains 


DUAL 
CENTRIFUGAL 


SPACER TO SUIT 
LOCK NUTS 


‘SPRING-TENSIONED IDLERS keep belts s 
automatic clutch shifts. Stops limit idler 
movement to let belts go slack as engine runs 
slow. Idler shaft, centered below front of 
rear motor mount, enters 1" hole in right 
of frame. Left end shown is shouldered for 
%" hole and threaded for a nut 

gine for sawing wood and the like, cent 

gal clutch must be pulled off shaft. Running 
it with belts off may cause internal damage. 
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need little slack. But they should not be 
tight. With the top of the chain taut, the 
bottom should have %” up-and-down sla 

Installing the engine. Slotted holes in 
the frame mounts allow for tensioning of the 
V belts, Align the 8” countershaft pulleys 
with the fixed cones of the clutch, Adjust 
the engine fore and aft so that the belts 
climb just to the outside of the fixed flanges 
when the sliding ones are at their closest, 

The idlers pivot on a shaft that runs 
across the frame below one engine mount. 
They are pulled upward against the outside 
of the belts by long springs attached to the 
dash frame. The rollers are ball bearings 
and must be about %” wide to keep the 
belts from sliding off when they shift side- 
wise because of the clutch action. You will 
find that the tension of the idler springs 
uffects the ratio shift; if the clutch goes into 


as the ¢ 


high 
slightly, idler tension should be ir 

With the engine idling, the belts should 
be slack, so the idler brackets are fitted with 
stop screws, Adjust these so that the rollers 
put no tension on the belt when the clutch 
cones are wide open. 


The gas tank was removed from the 
gine and mounted under the hood of the 
tractor shown. A new lever was made for 


the governor spring, with a downward ex- 


centrifugal cluteh cannot 
dead, Stop is a 1”-by-3” 

bolted to fork shaft, wl tapped for the 

of ca each way gi = good ma- 

. Exhaust pipe is clamped to 

ha U bolt. Sheet-metal front is 

screwed to shaped wooden blocks bolted to 

crosspieces. Block on top, made from a two- 

by-four, is also shaped for 2” radius of hood. 


tension having a hole for the throttle cable. 
The dashboard throttle is one made for 
power mowers and is connected to the gov- 
ernor lever. An auto-choke cable was cut 
short for the choke control, and a steel 
wire run to the stop lever on the engine. 
The seat. A comfortable motorcycle 
saddle provides springing and soaks up a 
lot of engine vibration. It is mounted on a 3’ 
length of %” steel rod welded fo the cross- 
piece of the dash frame and to the top rear 


member of the ch: The saddle can be 


adjusted fore and aft on this. 
Building the body. A panel of com- 


position board is bolted to the rear of the 
chassis. The deck and sidepieces are bent 
from one piece of light sheet iron. A long 
slot in the back will let you worry this piec 


CHAIN GUARD 
“AREQ, {RIGHT, ILEFT) 


de har 
rrow fl 


re one 
nge bent 


hoard. Chain guards n 
ot to bend and foul 
Make them of angle 


It Pulls a Spreader 


around and under the tractor’s seat bar. 

Pieces of wood rounded to shape are 
formers for the sheet-metal radiator and 
hood, I bent the hood metal over a rolling 
pin to a 2” radius, and rolled the straight 
edges over a piece of %” iron wire. 

Clean all metal parts well; then apply 
metal primer and two coats of enamel. END 


LIST OF MATERIALS 


from which many of th 
are noted ‘be 


ANGLE IRON: 1) 
15" of te" x1" 
STRAP IKON: 10" 
21 of 8/16" x 2! 


L ROD: Bf of 14" dias 


PIPE: 10° o 
fog, two 


13" of 14"; 9” of 4" 
‘ows Cone 90°, “ang 
wr 1: Two 144" channel-tread, tires with 
tubes, whe nis for” axle, One 
10" channel-tread tire with tube, wheel and 
bearings for 2" shalt, (Midget Motors St 
ply, Athens, Ohio.) 


Lauson RSC 1% hp.. four-eycle en 

Glee wit govemor, ot cicanon yao tan 

CLUTCH: Dual centrifygal clutch for %" shaft 
nd ta" N belts: ( VePlex Chute Divi 


JLEYS: salt gud" 
Belts, On " 
DRIVE: Two 1” V belts, 56” long. Three 5” 
shalt collars Three shaft collars. 770 No. 
41" roller’ chain and. two co 
Diamond. B-308°, 
ckets, Diamond, 
(ROM. Barwise, 78. Varick St, NYC.) 


1 pillow blocks for 
(Master Mechanic 


stop wire: 
heavy-duty 
Supp 


bevel gears, 1:2 
cyele 


2 rat 
“paddle 


pins. cotter pins, 
Inetal primer and aut 
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DRILL STARTING HOLE at corner, insert ke; 
saw and cut through stud (you may hit two) 
and both wall faces at same time. Ends of eut 

i stud are then trimmed back 154” (the thick- 
ness of a two-by-four) to take frame. 


HOW WALL OPENING 
1s CUT AND FRAMED 
cE 


TV SET, viewed from living 
room ‘at left, — protrudes 
through wall into cellar stair- 
way (above), saving space. 
Exposing back also provides 
good ventilation, easy access. 


TWO-BY-FOUR SPACER is nailed to adjacent 
stud on one side of opening, and header is 
shochorned in to rest on top of spa 

Second spacer is nailed to stud on oppo 
side of opening to hold other end of header. 
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By John N. Michel 


WANTED to build my TV set into a 

bookcase, but books are only 5” to 8” 
deep and my set was nearly 24” deep. 
How to fit in a bulky TV set stumped me 
until I hit on this idea. By backing the 
bookcase up against the cellar stairwell, I 
was uble to let the back half of the set do a 
«disappearing act through the wall, where it 
wastes no space and gets in no one’ 

The framing for the wall oper 
hard to make and can be dor 
that the set won't show—against 
utility room, kitchen pantry, even 


wall 
that simply has another bookcase or cabinet 
on the other side to conceal the set. 


For the bookcase, I used 1”-by-12” pine 
hoards for the sidepieces, nailed to the wall. 
Nailed to these is a front frame made of 
1”-by-3” strips, doweled and glued at the 
corners, with a crosspiece at the point that 
divides the lower cabinet from the shelves 
above. The top and bottom of the book- 
case are trimmed with molding to match 
that in the rest of the room. 

Finished off with one coat of flat white 
and two coats of white enamel, the result 
is a fine home entertainment center that 
takes up little space, houses everything 
needed for hours of leisure enjoyment. 


SIDE FRAMES are nailed against horizontal 
spacers nailed to floor and underside of 
header on both sides of opening. Two short 
vertical spacers are then nailed to side frames 
at bottom and two-by-four sill nailed on top. 
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An easily framed opening lets a bulky 
set show only its face inside a room. 
Here’s how you can build the same thing. 


SIDES OF BOOKCASE (rig! 
inexpensive [”-by 
sean be varied as 


OPENING IS TRIMMED with decorative mol 
wide enough to cover saw holes mi 


Short shelf, deep enough to take set's over- 
hang, is nailed to sill and brackets. Opening 
on hookease side is also trimmed, 


= 
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A piece of threaded rod, sold in 3° lengths 
at hardware stores, is the backbone of the 
jack. Cut off 12” and force it to cut its own 
threads in an undersize hole in the hard- 


Toy Jack Helps Fix Make-Believe Flats 


ne . 
: en 
‘ KK 

'S<. 
+ 
habeas 


e ia 


wood lifting arm, Drill a %” transverse hole, 
X” from the top, for the T handle and sup- 
port the assembly on a piece of two-t 
bored part way through to clear the threads 
Tw the T handle causes the lifti 
arm to rise on the threaded rod.—A. V. 
Malone, Los Angeles. 
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Shim Books Serve as Adjustable Thickness Blocks in Shop 


s of hardboard about 1” wide, cut 
ked like steps and pivoted on one 
purposes in a shop. 

be combined as @ shim 
spacing out cleats (bi 
¢ work in a drill press (be 
Iging work together 


serve ti 
Several strips ca 
or block fo 
right), lev 
left) ‘or w 


when 


Make several sets, from 4”, 3/16” and 4” 
stock—so that all or part of each book adds 
up to multiples of those thic A nail 
cut as the 
pivot 


1 peened over a washer serv 
Walter E, Burton, Akron, Ohio. 
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2. Hose Flushes Radiator. This special 
radiator cap connects to an ordinary gardgn 
hose so you can flush the radiator with wa- 
ter pressure when you drain the wint 
. The lower radiator hose is 
connected or the drain cock opened 
the water is turned on and the pressure 
gradually increased until it flows rapidly 
through the tubes. 


4. CO, Cylinder 
Fires, Fills Tires. A spring 
clip that can be bolted to the 
firewall or side panel under 
the dash of your car holds this 
dual-purpose, carbon dioxide- 
filled cylinder ready for quick 
action for extinguishing a fire 
or inflating a leaky tire. A 
short length of rubber hose 
with a threaded connector to 
fit a tube valve is included for 
quick attachment to the tire. 
The cylinder comes fully 
charged, and when exhausted 
can be returned to the manu- 
facturer for refilling. 


Fights 


Please turn the page for more auto accessories. 


1. Exhaust Extension Muffles, Too. 
Packed with glass fiber, this decorative tail- 
pipe extension takes some of the blast out 
of exhaust systems using straight-through 
mufflers. It also cuts noise in standard 
mufflers. Installation requires cutting off 
several inches of tailpipe so the extension 
won't protrude beyond the bumper. 


3. Anti-Rattlers Stop Window No! 
Windows that rattle in loose or worn win- 
dow channels can be steadied and silenced 
with these metal clips, They are pressed 
into the channel with the window lowered; 
raising the window forces them in snugly, 
Small curved springs in the clips bear 
against the window edge, yet permit it to 
slide up and down freely. 


MARCH 


More Auto Accessories 


S. Liquid Melts I Stops Fog. This 
liquid added to your automatic windshield 
washer or sprayed on by hand will quickly 
melt ice so that it can be cleared off by the 
wipers. The chemical can also be used on 
the inside of the windshield and windows 
to prevent fogging of glass. Just spray it 
on and wipe it dry. 


R 


7. Brake Linings Clamp On. These 
linings can be quickly clamped to brake 
shoes with an inexpensive crimping tool, 
saving the time and work of a bonding job. 
Bent metal tabs hold the linings on. 


8. Squeegee-Scrap- 
er. Practically any- 
thing that forms on 
your windshield can 
be removed with this 
double-purpose _ tool. 
One side of the blade 
hard p for 
scraping snow or ice. 
The other side is a 
soft-rubber squeegee 
for quickly clearing 
off inside fog and out- 
side dirt streaks. 
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6. Plastic Cuts Sun Glare. Pasted on 
the inside of your windshield, this colored- 
plastic strip is said to do the job of the 
tinted glass in new cars, The strip is cut to 
the correct shape, the glass moistened and 
the plastic pressed on. When all air bubbles 
have been squeezed out, it lies flat and 
sticks on. 


9. Chrome Trim Hides Nicks. Snap this 
flexible chrome trim over nicked door edges 
or gutter molding to conceal chipped paint, 
scratches and rust that tend to form at these 
vulnerable spots. The strip has a plastic 


lining. No screws or adhesives are needed 
to install it. 


fn these products can be obtain 
Tone Mfg. Co., Los Angeles 7 
deer, 


ira 


Produ 
reduce, 


Vacuum Motor 
Powers Edger 


Salvage the power unit from an old 
upright cleaner and you can build a 
handy lawn trimmer. 


By John Rogers 


you can trim your lawn without trim- 
ming your budget with this inexpensive 
homemade edger. You take the motor from 
an old upright vacuum cleaner, add a blade 
and a handle, and you have a powerful elec- 
tric trimmer that will quickly cut a razor 
edge along walks and curbs, saving hours 
of backbreaking hand el » Parts cost 
less than $10, even if you have to buy the 
and the result is comparable to com- 
edgers costing $60 and up. 

Old vacuum-cleaner motors are ideal for 
the job because they're small, light, turn at 
a high r.p.m., and offer a ready-made hous- 
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CUTTING BLADE is 14" cold-rolled 
edges ground on side facing motor 
nuts bolt blade to shaft, one on either side. 


WHEELS can be 2” rubber casters or origi 
acuum cleaner if they are about 
Cotter pins hold wheels on 14” 


axle 


ing to which the handle and blade assembly 
can be easily attached. If you don’t have 
one gathering dust in the cellar, you can 
pick up a good rebuilt motor from a cleaner- 
repair shop for a few dollars. 

The guard for the cutting blade can be 
made of .064” aluminum sheet, shaped as 
shown, and bolted directly to the motor 
housing. The power leads are wired to 
toggle switch on the handle and terminate 
in a plug so an extension cord can be used 
to run the edger, then detached for other 
uses. When using the trimmer, take care to 
keep the blade away from obstructions and 
yourself away from the blade 


PLATES are bolted to 
th 8-32 machine 


INSIDE GUARD PLATE is cut out at center to fit 
Particular motor used and fastened to hows . 
« through original boltholes. Tabs bent on 
spacer ring ure then bolted to inside guard 
late, and blade is mounted on motor shaft 
fore bolting on outside guard plate. Power ~  7u88ER 
cord cin be taped to outside of handle or CASTER WHEELS: 
run right up through it for a real slick job. 
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What You 
Can Do with 


Aluminum 
Insulation 


Here are some uses you 
may find around your 
home or shop for this 
reflective material. 


promoting the growth of young y 
dle by shaping in- lation tabs at corners 
sulation into cones and stapling edges, corners decorate the gift box at ri 


By Roy Doty and Arthur C. Miller 
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New Tools 


POINT To BE 
ESTABLISHED 


5 


2. No Spreading Chestnut Tree? With 
this table-top forge shop, the village black 
smith could have packed most of his smithy 
into less than eight square feet of floor 
space. 

It includes a forge with electric blowe 
a machinist’s vise, drill press, grinder, 3” 
shear and a set of hand tools. A %-hp. elee: 
trie motor powers the drill press, blower 
and grinder. Since the forge uses smokeless 
smithing charcoal, the shop can be used in 
the cellar. 


t, Racine, Wis. 
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1. Stee! Tape Forms Right Angles. This 


ne can be used to set up a 


tape measure 


90° angle. It is jointed in two places so that 
it ca 
with 
port 


» be laid out flat to form a triangle 
ides 3°, 4’ and 5’ in length—the pro- 
s of a right triangle. 


Mt 


3. Straight-Line Sander Swirls Too. For 
semifinishing, this sander has an orbital 
action that cuts fast, For fine finishing work 
where no swirl marks should show, you can 
switch to a reciprocating. straight-line 
tion, There is a separate sanding plate for 
each type. Paper is changed by a push- 
button method. 


4. Tool Fastens Guy 

Wire. With this serv- 

<<. ing tool, a guy wire 
can be wrapped 
around itself to form 

1. 


a neat, strong de: 
os end without clamps. 
5. Built-In Motor Rocks Jigsaw. This 


new jigsaw has a rocker action that provides 
power on both the upstroke and downstroke. 
This, says the maker, eliminates the buckle 
and whip and resulting blade breakage 
caused by the tension-spring return of con- 
ventional jigsaws. The table tilts to 45°, 
also raises and lowers. A four-way blade 
holder permits cutting in different direc- 
tions. 


Champion Blower 


3. Fairchild Industries, 110 Main St., Burlington, Vic; 4. Copperweld Steel Co., Glasaport, Pact 


Fit-On Top Expands Card 
Table to Seat Eight People 


Brine thi: 


auxiliary table top out of a 
closet when guest: e and you'll be able 
to seat as many as eight people at an ordi- 
nary card table, And even though it doubles 
the card table's capacity, the top provides 
leg and elbow room for everyone with its 
octagonal shape. 

The octagon is made by cutting the four 
corners off a 4’-by-4’ square of ¥” plywood. 
A frame goes on the underside to fit easil 
over the card table. Use four pieces of 1” 
half round and glue and nail them on. 

Sand the octagon smooth and finish with 
one coat of plywood sealer and two coats 
of clear varnish—Howard G. McEntee, 
Ridgewood, N. J. 


Bicycle Pulls Box Trailer 


Loans too big for a handle-bar basket can 
be y carried in this bike trailer built by 
a neighbor of mine. The wheels, which 
came from a tricycle, are mounted on a 
simple axle that runs through the angle-iron 
base frame on which the boxlike body is 
built. The swan-neck handle, a length of 
curved %” pipe, bolts into a light iron chan- 
nel on the front of the box. A snap, welded 
to the other end of the handle, fastens to a 
bolt held in a heavy iron U welded to the 
frame of the bicycle—E. V. Reyner, To 
send, Mont. 


“HALE-ROUND |_/ 
MOLDING 
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How to Mug 
aFish 


This homemade tank does for fish what the old-fashioned 
photographer's head clamp did for wriggly little boys. 


FISH-MUGGING TANK is enclosed in a box cut 
away so that front, buck and sides are open 
i it in replaces re- 


tank. Press 40 bulbs are used 


film, pened one stop wider 


han usual. 


BACKGROUND of picture below is plaster-of- 
«block, dressed up with a few shells. 


By David B. Grant 


TROPICAL fish may not be able to 
emote like Bette Davis, but to an 
thusiastic fish fancier like myself he still 
makes a mighty pretty picture. The trouble 
is th, are ‘a-shy. When I rigged 
y camera to shoot my fish in their 15- 
lion tank, they'd stay out of range for 
1 then not come near the glass on 
which I was focused. 
My new rig, however, holds a fish right 
up in front of the camera where it can’t get 
away. It's a special photography tank built 
out of a plastic refrigerator dish, I sealed the 
cover on with melted paraffin, set the dish 
on end, and cut a big rectangle out of-the 
new top. 
‘The tank 


mall enough so that the fish 
is in camera range most of the tim 
make it even easier, I slide in a gl: 
tion that keeps the fish in the front half 
of the tank. This slants back at the bottom, 
ng the fish room to maneuver and turn 
around, 

‘The flash gun is mounted on a wire rack 
above the tank, I use a light or dark back- 
ground to contrast with the coloring of the 
fish I want to shoot. Before taking the pic- 
ture, I make sure the fish is in proper focus 
by Sighting on a pencil pushed down into 
the water. 
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For a handsome wall surface that’s simple 
to put up and easy to take care of .. . 


Danal 
pane 


[4 
| 
a Ui gt 


By Darrell Huff 


Woe paneling gives you a lot of wall 
for little work. Stock paneling in a 
variety of styles costs little more than a good 
grade of wallpaper and goes up nearly as 
fast. Or you can buy plain boards and mill 
them yourself for special effects. 

Either way, the result is a warm, rugged, 
luxurious wall surface that takes little 
maintenance. Reasonably cared for, it will 
last for many, many years. 

A little wood goes a long way, so you 


t with Wood 


get a lot of effect without breaking the 
bank. A single paneled wall will s 
entire room and can probably be hi 
weekend's work and a $20 bill, Pan 
damp, dreary basement or an unused attic 
will transform waste space into usable, 
pleasant living areas, The effects shown 
here can be duplicated with materials rang- 
ing in price from eight to 25 cents a 
square foot. 

What kind of wood? Any softwood is a 
good choice. If you're going to paint it, one 
will do as well as another. But for stain or 
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Special Etfects You Can Make with Plain Boards 


GAP JOINT is clean, modern, looks ly 
good run vertically or horizontally ( 

desara)rabiaciod on ‘ool edges nl toe 
rabbet on one side madi as wide as that 
on other (above). Lapping narrow rabbet 
over wide one leaves gap. 


SHIPLAP JOINT gives interesting, unusual ef- 

fect, can he made with inexpensive clap- 

board or lap siding that comes already 
tapered rabbeted (above). Boards are 

face-nailed on they overlay Spelov 

hest used vertically 0 avoid rd look. 


natural finishes, the color and grain of the 
wood become important. 

Typical of the light-colored woods used 
for paneling are the pines and sprucé 
white fir, Douglas fir is a bit darke 
est of the softwoods commonly used for 
paneling are redwood and the cedars. 

Some woods are offered in knotty or 
pecky grades. In most, the appearance will 
depend on how much you want to pay. 
Clear grades may cost several times as much 
as grades having knots and-other defects. 

Among these woods, pine is the all-time, 
all-over favorite and is among the le: 
pensive in the East. Redwood. ches 
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and Ordinary Siding 


BACK-BATTEN JOINT produces gap effect simi- 
lar to joint at ie left, but edges are all rab- 
[repent pls 
place, then te backing strip is slip 
Ev behing rubber (below), and next bear’ Io 


nailed through strip to wall. 


e favored in 
modern houses. 

There is currently one exception to the 
rule that hardwoods come high, That is 
Philippine mahogany. It may cost little 
more than fine grades of softwoods. With a 
clear-lacquer finish, it has a luxurious cinna- 
mon shi 

What joint? Simplest and most popular 
is a V joint produced by beveled edges. 
This gives a pleasant pattern and has the 
advantage of concealing slight slips in work- 
manship or shrinkage of the boards. V-joint 
lumber may be either tongue-and-groove or 


Ready-Made Paneling 
Comes in Many Styles 


en’ A — 


c= = 


wy 


PANEL PATTERNS above are some of 
vailable stock designs. Top seven have 
tonguc-and-sroove joints, Bottom 

types are usually cheaper, ire 
face-nailing at the edge, 
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STARTING AT CORNER, butt first 


NAILS ARE DRIVEN 


hoard against wall, tongue tongue into furring strips at 
side out, and face-nail rear Use five-penny 
strip at ceiliny edge to strips. Tongue if wood splits, 


, and space others about 
2 apart in between. 


shiplap, the latter usually having a broader 
nd deeper bevel. 

The advantage of _tongue-and-groove 
paneling is that it interlocks at the edges 
concealing nailheads and requiring nailing 
on only one side of each board. other 
joints require face-nailing and some of them 
nailing along both edges of each board. If 
you pick one of these, you'll have to cow 
y heads and cover them with 
a matching filler so they won't show. 

Tongue-and-groove lumber is also pro- 
duced with no bevel and gives a plain, flush 
Some t&g has a bevel on just one 
permitting its use either way. Other 
joints are shown in the photos and drawings. 

Horizontal or vertical? Most paneling 
is put on vertically, as this eliminates end 
joints and also avoids the dust-catching 
characteristics of horizontal joints. Hori- 
zontal paneling, however, often makes a 
room look larger and can also be nailed di- 
ly to studs, eliminating furring strips. 
V joints are used with most horizontal 
ling. Other types of joints are likely to 
give u barnlike effect or to catch too much 
dust. If you have a good eye for you 
may find a wall that will look striking when 
paneled diagonally. This treatment 
also be just the thing to a 
that is needed. 

You can buy it or make it. If you can 
find ready-made paneling to suit your needs 
there is no great saving in buying plain 
boards and jointing them. But if you can’t 
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then nailed to strips in con- 
cealed way shown at righ 


on next board 


find what you want and have power, tools, 
you may save a good deal -by shaping the 
paneling yourself instead of having it milled 
to order. A good example of paneling that 
can't be bought is the back-battened red- 
wood shown in the photos, 

Trim is a simple matter with a wood- 
paneled wall. For horizontal paneling, it 
y consists simply of matching quar- 
ter-round molding nailed at the ceiling and 
floor. On vertical paneling, however, the 
grooves form little pockets at the floor that 
catch dust. One way to solve this is by 
first nailing on arrow baseboard-like 
strip at the floor line and butting the bot- 
tom ends of the boards inst it. Quarter- 
round molding can then be nailed at the 
ceiling and bottom of the baseboard, Or 
you can use the molding alone if you fill 
the pockets with a matching wood filler. 

Furring strips. These are narrow 
lengths of edie usually one-by-twos, tl 
are nailed up first to provide a nailing sur- 
face in tum for the paneling. You'll need 
them for all vertical paneling and for hori- 
zontal paneling over a masonry wall. 

The photos show how the furring is put 
up, but if you use a baseboard, remember 
to add an extra strip just above the one at 
the floor so the bottom ends of the boards 
will fall on it. In horizontal paneling, make 
sure all end joints meet at studs and stagger 
them so they fall on different ones. You can 
find the studs, usually 16” apart, by. tapping 
the wall and drilling test holes. 


through 


Groove 
hide heads. 


DON'T TRY to drive nails all the BOARDS ARE TAPPED into place WARPED BOARDS that are hard 


to insure a t 
Scrap piece of 


way with hammer alone or 
will damage tongue. Use mi 
set on lust 14 
sink heads slightly so tongue 
will I eusily into groove. 


Finishing. Perhaps the _ best-looking 
finish for fine woods is none at all, as they 
mellow with age and take on their own 
handsome hues, But this is possible only 
for areas out of reach of cooking fumes, 
coal or other dust, dampness, and small, 
all, smudgy 


Next best thing for a natural look is 
water-clear lacquer, brushed on in two 
coats. Clear wood sealers, wh 
and flat varnish also. give 

For results lighter in color than the ni 
ural wood, a white-pigment sealer can be 
used. This is brushed on, allowed to pene- 
trate for a few minutes, then gently wiped 
with a soft cloth. A little raw umber or 
ment may be added to the white 
iation in tint. 

For drastic bleaching, commerci 


wood 


give jointless effect, 
tuke more work because of greater ni 


, and counter- over board to be nailed and ing bar, exerted against block 
hammering without clamped to fs 
ing delicate tongu 


even fit. to fit can be pried in place 
ing slips wi is lever setup, Wreck- 


ing strip, holds 


board while it’s nailed. 


faces, creates striking effect 
little wood, Here, absence of molding and 
baseboard looks modern, accentuates h . 


HORIZONTAL PANELING makes room look 
ix easier to put up since boards can 
ads, saving furring stri 
that may give wild effect 


DADO BLADE in circular saw is easy way to 


uke shiplap joints, Set blade about I's 
. rabbet one edge, then flop 


board over 
rabbet other edge on opposite side. 


SHAPER CUTTERS will quickly cut tongues and 
grooves on hoards in 
Edges can also be 


ON MASONRY WALLS, furring strips can often 

fastened on w If not, try 
steel anchors. 
Paneling is then nailed on in the usual way. 


be done with household bleaches—Clorox, 
Purex, etc. Also used to bleach is a satu- 
rated solution of oxalic-acid crystals in boil- 
ing water. Apply it hot, let dry, and remove 
any bloom that appears with alcohol. Then 
sandpaper and finish with one coat of clear 
lacquer, buffed lightly with fine steel wool. 

You can add color, Any paint store 
offers a stock of standard wood stains that 
can be used to add color to paneling. Stain 
may be fellowed by a protective coat of 
shellac, lacquer or flat varnish. There are 
many attractive one-coat sealer stains, such 
as Color Rez. For color with the soft glow 
of wax, use Cabot’s Stain Wax, which comes 


in a variety of soft shades. 
You can make up finishes in any shade 
you can ine by mixing colors-in-oil 


with a suitable carrier. For transparent ef- 
fects, mix the color with boiled linseed oil 
J thin with turpentine, For a softer and 
more opaque result—especially good if the 
wood has too violent a grain-mix the color 
with enamel undercoat and thin with lin- 


or finishes of this type, the color can be 
just about anything you like. Most is 
one of the brown pigments with just a little 
ultramarine blue. Protect it with white 
shellac, lacquer, or flat varnish, plus wax. 

When to finish is almost as important as 
how. The general rule for any two-coat 
finish is to apply the first coat before put- 
ting the paneling up. This gets the finish 
nto the joints where otherwise a streak of 
aw wood might show up if the boards 
shrink or mor It also protects the wood 
from finger marks during installation, The 
second and any other coats can then be ap- 
plied after the paneling job is completed. 
For more suggestions on finishes, see PSM 
for April '53, page 212. END 


HORIZONTAL PANELING over masonry requires 
al strips. If wall shows dampness, back- 

prime boards before installing. If moisture is 

serious, wall must he waterproofed, too. 


Home, 


SHIPSHAPE 


er can be hung from an old 
painted black to resemble 
A screw through the arms 
them from sliding, Another in 
mount prevents the crane from swing 


tacking or stapling several sheets 
of heavy-duty aluminum foil over 
the padding beneath the cover 


To get a clean cut when sawing 
) old veneered wood for re-use, paste 
completely, cellulose tape over the kerf line. 
in the shield Held fast by the tape, the vencer 
ookie-baking is less liable to lift and splinter as 
the saw rides throug! 


Please turn the page for more home tips. magcH 1954 209 


To give TV w un 
mount rubber-tip or bumpers 
blocks at the rear of the cabinet to pre- 
vent it from being shoved up tight against 
the baseboard 


th is easily 

all cabinet on 
af os and upholstering 
the top. If the door handles are near the floor, 
invert the cabinet 


helves on swinging doors need high 
10 keep the boxes from tumbling out 
rips of clear plastic will do. the job 
without blocking out the labels, 


A hammer holster hanging from your belt 
Will keep the tool in reach when you're 
i One like this can 


To recover chair arms without redoing the 
whole chair, swipe the fabric from the under- ce of No. 9 steel 
side of the seat cushion or the rear of the a coat hanger. Form 
chair ‘back where a replacement of new, but 3 wire rectangle about 1k” by 3” in size 
blending, ‘material will be less conspicuous. to hold the hammer head. 
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New for the Handy-Man Painter 


1. Self-Sealing Paper 
Preserves Brushes. It's 
a snap to seal up a clean 
brush with a new kind of 
paper. It is coated with 
latex, which sticks only to 
itself. You just wrap up 
the brush and press the 
edges of the sheet togeth- 
er, The paper is also use- 
ful for storing small parts, 
and for protecting pre- 
cision tools in the process 
of shipment. 


2. Two-Headed Tool Cleans Rollers. The 
sickle-shaped scraper on this new tool strips 
the paint from a roller; the other end is 
used to brush the paint out of the fibers. 
Since the bristles of the brush are nylon, 
which doesn’t soften in water, it is said to 
be especially effective in the removal of 
water-thinned paints. 


' 4. Pistol Grip Holds 
Can and Brush. You 
can hold paint can 
and brush with one 
hand with this new 
holder. The _ pistol 
grip fastens to the can 
with a steel band, 
while a clip holds the 
brush out of the paint. 


Further information on these products can be obtained from? 
1, Sherman Paper Products 

Upper Falls 64, Mass. 

mame Ws ‘ond Du Lac Roller 
4. Whisser Products Co.. 350 8. Senfori St. Pontiac, Mich 
E. Superior Painter Tools, Ine., Fond Du Lic, Wor 


s the ae minimizes roller skid, 
paint evenly, and provides better 
balance and uniform cover wear. Built for 
professional painters, the roller comes in 8”, 
11” and 14” widths. 


S. Roller Clips to Brush. —~ 
Combining paintbrush and 
roller, as this clip-on roll- 
er permits, makes an_ex- 
terior job go faster. The 
brush is dipped into the 
paint as usual, but in- 
stead of excess paint be- 

ing squeezed off into the |) 

bucket, it is brushed di- 

rectly on, then rolled out to normal thick- 
ness. The roller is reversible, as shown, 
to allow painting clapboard edges or trim 
with brush alone. It can be clamped on 
any 3”, 3%” or 4” brush. 
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Push-On Shelf Holds Your Shingles Within Easy Reach 


Tums easily made shelf keeps shingles 
right at your elbow as you work— 
move it along the house wall with you. 
The top edge of the shelf base fits up under 


Sharpener Cuts Long Points 


A snanrener for putting long points on 
drafting pencils can be made from the ordi- 
nary pocket type. Put a conven 
sharpened pencil into the cutter an 
the blade where lead meets wood (left 
above). Then file away the blade edge to 
the mark. The blade then shaves only the 
wood: the lead passes through for as long 
4 point as wanted (right above).—John and 
Ro Capotosto, Long Island City, N. Y. 


Empty Tubes Sink Fishlines 


Use-vr tooth-paste and_shaving-cream 


tubes are a good source of wrap-around 
sinkers for fishermen. Cut ‘em up with scis- 
sors.—Harry Allison, Jackson, Mich. 
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the overhanging “lip” of the top course of 
shingles on a double-coursed wall, The bot- 
tom is held by several projecting nail points 
that are pushed into the wood. 


Use Pliers to Groove Dowels 


To Maxe glue-es- 
cape groov 
dowel, just squ 
the lar; 
opening of slip-joint 7 
pliers. If several 

squeezes are needed, 
make sure the grooves 
line up.—Louis La 
Rue, Seattle, Wash. 


Strip-Slab Cover Lifts Easily 


A prr or cesspool cover made of narrow 
strips of reinforced concrete can be easily 
lifted off piecemeal. The 7’ slabs shown are 
3k” by 6” is on. Each is strengthened 
by three full-length %” steel rods. The slabs 
are covered with topsoil planted to grass. 
Only one strip need be cleared and lifted off 
to inspect the pit.—Russel S. Dart, Middle 
Haddam, Conn. 


Parts cut from full-size 
patterns go together easily 
when you build this big 


Folding Chair 
for Summer 
Leisure 


By Leonard Cronk 


eo” 


NVEST a few of the remaining winter 
in building this sturdy outdoor 
ake a couple while you're at it; the 
investment will pay off this summer in real 
ly comfortable rel 
family 

Unlike the ordinary foldi hi 
one is roomy and solid enough to lou 
for hours. Yet when weather thre 
an be quickly folded flat and stored in a 
all space. When left outdoors, the back 
alone can be folded down to keep dust off 
the seat. 

To make full-size patterns, rule 
a large sheet of heavy paper into 1 
On this, draw the parts shown in th 
ing on a following page. 

Cut all parts from 1” 
clear pine (about ) or %” plywood. 
Cut a %” rabbet for the slats along one in- 


xation for you and your 


ir, this 


ares. 
draw- 
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SH 


ie 
BACK AND SEAT 
CROSS RAS 


MINGES, made from 1/16” brass, join back 
rest to seat. Be in on hinges, they 
are bolted to side rails instead of screwed. 
Above, chair is partly folded to show hinge. 


when chair is 
pen. Slot engages screw driven pa 

into back leg. A dowel in the front leg fits 

into a hole in back leg to key them, 


214 porutar science 


BRASS LOCKS make legs secu: 


side edge of the side rails of the seat and” 
back rest. Also cut a rabbet in the tapered 
end of these pieces for the front seat rail 
and top back-rest rail. Cut slats from %” 
pine or plywood and screw them in place 
with oval-head brass wood screws. 

Drill 4” pivot holes in the legs and mount 
them on the seat to check alignment and fit 
of the meeting edges. Mark the centerline 
of the holes for the locking dowels and re- 
move the legs for drilling. Glue a short 4” 
dowel into the hole in each front leg, reas- 
semble with wing nuts on the pivot bolts. 

Screw the locking strips, cut from 1/16” 
brass, to the front legs and drive the catch 
screw part way into each back leg. Bolt the 
back-rest hinge, also made from 1/16” 
brass, to the seat and back rest while hold- 
ing their beveled ends in alignment. Add 
the armrests and braces and sand all parts 
smooth. 

Finish the chair natural with clear var- 
nish, or coat with enamel over one or two 
coats of wood sealer or shellac. To get all 
parts covered, take the chair apart. 


FOLDED, chair can be stored in 

Note centerbrace under seat 
em from sagging. The bra 

the front and back cross rai 


ttle space. 
is to keep 
is screwed to 


B) ENDS RABsETED 
FOR CROSS RAIL 


Here’s a good use for your old 
razor blades: simple tests that 
disclose the magnet’s secrets. 


OME 700 years ago, a man named Peter 
was burning with curiosity—curiosity 
about loadstones, the queer ro that mys- 
teriously gripped pieces of iron that came 
near them, Peter fashioned a big chunk of 
loadstone into a globe, and set it afloat in a 


rowboat. The skiff slowly swung around by 
itself until one particular point on the stone 
—Peter called it a “pole”—faced north. 

Peter gave the bow of the boat a push, 
swinging it around. It swung right back 
again. As he wrote to a friend: “If this 
pole were then turned aw: thousand 
times, a thousand times would it return to 
its place by the will of God.” 

For centuries, our knowledge of the laws 
of magnets, which medieval scholar Peter 
Peregrinus explored, has paid dividends. It 
made the compass possible- 
ery of America. It is the basis for the dé 
of electric motors and generators. V 
magnets, our present age of power might 
never have arrived. 

You can learn a lot about magnets and 
their poles right at home. And for your 
experiments you don’t need Peter's load- 
stone—just a few old razor blades. The finest 
hard steel, they make good magnets. (Soft 
steel magnetizes more easily but quickly 
loses its magnetic properties.) 
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zor blades can easily be magnetized by h 

one end against an end of either a pen 
nent magnet or electromagnet, As shown above, 
an electromagnet can be made by coiling wire 
around a spike and connecting the ends to a 
battery. Start your experiment by magnetiz- 
ing three tuzor blades. Use the same end of 
the magnet for all three blades and dab paint 
on the end of the blade that touches the magnet, 
so that you can identify it, 


Cardboard shields are now attached to cach of 
the two outer blades with of gum or clay. 
(First remagnetize all blades,) Repeat the first 
experiment as shown above. ‘he middle blade 
still stands alone, despite the shields. This shows 
that the cardboard permits lines of magnetic 
force to passthrough i freely. The same, ex- 
periment could be done with shields of glass, 
wood ‘or paper—or any other nonmagnetic ma- 
te lL. 


‘Thumbtack two of your blades to little blocks 
of wood. Make sure both blades have the marked 
ends up. These ends have become similar mag- 
netic poles by touching the same end of the 
electromagnet. Stand the third blade between 
them, also with marked end up. It will stand 
unaided, merely sway if you blow gently against 
it. This is because similar poles repel each oth- 
er, so the center blade gets an equal push from 
h side, (Unlike poles a 


Fill « glass with water and carefully slide one 
of your magnetized blades onto the surface. 
Thanks to surface tension, it will float, gradually 
turning until it comes to rest. Check the direc- 
tion, You'll find one end is pointing north, This 
is the north pole of the magnet; the other, 
naturally, is the south pole, Twist the glass as 
you like,’ the north pole of the magnet will al- 
ways head toward the north, You have made 
a simple compass. 


you'll find if you try the experiment after tun- 
ing down the marked end of one of the outer 
blades. ) 

Now, as shown at the right above, bring a 
lighted match near one outer blade. The middle 
one will tip slowly toward the flame. Since heat 
destroys magnetism, the outer blade nearest the 
flame loses its power to repel the center one. 


1M PHOTOS BY ORLANDO GUERRA 


Break up one of the magnetized blades, Bring 
one end of one of the other magnets near the 
pices and you'll find that each piece acts us 

dividual magnet, attracted at one end, re- 
nelled at the other. Arrange the ploces with un- 
fico poles next.cacdh otic aad a whole. group 
of fragments will cling together as shown above. 
No matter how small the fragments of a mag- 
net, each one will have its own north und 
south poles. 
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THONG-TIED TRAY. 
& 


i. 


Leather thongs are the only fastenings 
used in this serving tray. Grooves in the 
two walnut or other hardwood endpieces fit 
over a piece of plate glass. The thongs keep 


Scraps of linoleum, plywood and wall- 


paper are easy to turn into a colorful waste- 
basket. Nail two plywood sides to an 8”-by- 
10” bottom. Glue and brad strips of wood 
along the curved edges and across the upper 
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the ends snug in place against the glass. 

Bandsaw the ends to an 11” radius and 
cut a groove in each the thickness of the 
glass and about X” shorter than its width— 
so the gl can't go through. Bore holes 
for the straps and cut the handholes with a 
coping saw. Sand smooth and apply two 


coats of thin shellac. Rub with fine steel 
wool when dry and varnish to protect 
handles from liquids being served. 


Have the edges of the glass ground when 
it is cut to size. Assemble the tray with two 
50” lengths of 5/16” leather tied in bow- 
knots.—Benj. Nie , Aurora, Nebr. 


corners. Bend the linoleum to the curve of 
the sides and tack it to the wood strips. 
Cover the wastebasket with wallpaper or 
enamel and apply decals.—Richard Mandle, 
Pompton Lakes, N.]. 


ishing plugs are used to decorate these 
book ends for a sportsman’s den. Glue them 
in plastic refrigerator-storage boxes ob- 
tained from a dime store. Cement on the 
box covers to keep children’s fingers off the 
hooks. Mount the boxes on bases made of 
scrap wood stained or shellacked.—Cl 
Morris, Lubbock, Tex. 


Early seedlings can be transplanted from 
starting Hats without disturbing the roots if 
you use this tool, made from steel tubing 
and strip. Bend the strip and rivet the ends 
to the tubing. Split the tu in 
halves, file the bottom edges 
ply a coat of enamel—T. 
Angeles. 


Hastings, Los 
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was busy at the kitchen counter when 


e home. He was delighted at the 


he table, “Good! My oscillo- 


scope kit's But he frowned as hi 
that one box was op 
the instruction manual proppe 
she did th ar 
Why'd you unpack my kit? 


Jane calmly tightened 4, screw. “This is not 
your Kit” she explained. i 
amplifier always too 
told Eddie’ Wilson he could 
kit without knowing. el and get fine 
sic from his records and FM radio. He did, 
; and it worked. So I ordered the same kit, 
and I'm going to build us one. 


How a Kit Becomes 
a Hi-Fi Amplifier 


Electronics was Joe’s hobby, but when Jane wanted good music 
she ordered packaged parts and learned to use a soldering iron. 


Picture story by Hubert Luckett 


'OWADAYS, bank clerks and doctors, 
their 
own high-grade electronic units. Kits a 
planned to keep the beginner out of trouble. 
can put together an FM tuner or a 
high-fidelity amplifier. Directions that come 
pictorial 
it ought 


buil 


bebop fans and housewi 


Anyone 


with the kits cover every step: 
diagrams show each connection 
to look. 
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The picture story that begins on this page 
is fiction based on facts. It describes how 
two kits purchased from the Heath Com- 
pany of Benton Harbor, Mich., were as- 


sembled. 

Professionals as well as amateurs use such 
kits. Many Heathkit oscilloscopes, signal 
tracers and vacuum-tube voltmeters rest on 


service-shop benches. Training schools, 
labs and universities also use apparatus as- 
sembled from such kits. 


Williamson-type circuit is no 
ask me to finish it when you 
my oscilloscope to put toy 

Jane bridled. “l'm doi 
ter, Go ahead and build your 
What 1 want is a chance to hear g 


4. “Y Joe agreed, looking into the 
pot. “Mminm—this ‘sinells. wonderful. Save the 
questions till we eat.” But Jane |} 
chassis. “Why did they send me thre 3 
I ordered only one amplifier.” Reluctantly Joc 
put the 

“The one ye 
supply. It’s ma 
away from, the 


gnal power to work 
speaker. Now will you set the table? 


ay it 
ne 


> find you 
5. Jane laid out 


houses. the 
boosts. signal’ voltage 


1 Eddie knew 


how to solder 
lemanded Joc 
ty and. Norma 


They say 
joe peered 
could, manage 


supper 
Tf you'll answer s 


upper. “That third chassis 


first keen ce 


1 
her kit 


preamplifier, which 
It has all the controls on 
yet a long connectir 


an armchair for real lazy 


like that are 


ier to wire than 


's cat 


was off his 


attention between the 
manual, while Jane 


ble after supper, Joe in 

fe work in the basement 

answer your questions w 

oscilloscope, 

alled hersel 
went on " ; 
chassis. Just as she finished, she 
stake 


pout ston i 
he pointed out. ane 
workbench along- 
side his, an 
power-supp 
discovered a 
“I put on one socket with th 
out,” sh ‘Do you think I 

Checking the instr 

rd tor both soc 


ughed. “Only as hard as you think 
a wire under a 
ned iron you 


read the paragraph on 
cover of the manual? 


ig. 
hadn't. While the iron was 
me to do so. 
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.” Joe 
's work, You see, th 
part is planned for easy: wir 
Stick to’ the directions, every wire will look as 
it does in th: 
with one sor 
differently and y get mixed up. 
saw tc point, She took off the soc 
nount d it properly, But her confiden 
took a div. as she studied the wiring diagrams 
closely for the first t 
“Oh no!” she « 
up a separate w 


wkwardly against 
the ground lug of a tube socket, around which 
she had twisted a transformer lead, she touched 
ler to: the lug. A blob flowed on, 
with wire and lug. Ha 
away. The solder 
wire to see 
lightedly. “It works!’ 
Joe checked the joint. “Yes, it’s okay. But try 
not to get on so much solder the next time. 


pull 


she said de 


8 “Yeah, but relax,” Joe told her. 
ing at all three wiring she 
pinned up the one of the power supply 
ine is a connection, But you only m 
So don't yet scare’ 

the instructions, « separate paragraph for 
one tells you where the wire comes from, 

it goes and what to do. If there's a 
solder the joint. If there's 
ns ‘no solder,’ because another 
there first. Why ‘s 
heck off each connectio 


ke one 


& place to 
make it, You can’t miss with this jot 


Jane 
But the last one stumped 
** she complained. “The solder, 

wan't melt, of it goes where T don't want it 
de «uick glance Joe diagnosed the tzou- 
‘You've had the iron hot a long time. The 

tip is oxidized. It needs a shiny coating of solder 
to work properly.” Jane sighed, “I thought it 
was mel How much are these irons, and how 

thany of them will T need to buy?” 


9, “Then I'm ready to start wiring,” suid Jane 
Zook T did remember to buy selder, ws det f 
wouldn't have to s.” Proudly she held 
up_a spool, but Joe reached for his own, “Y 
only you got acid-core solder. That's okay for 
mechanical work, but pois 9 and clec- 
guarantee is void if you use 
anything but rosin-core, radio solder like this, 
T'll cut some off for yor 
Jane took the solder and an electric soldering 
T wonder if the girls were just, trying to 
encourage me,” she said dubiously. “Is solder- 
ing really pretty hard to do?” 


z. Joe took the iron from her and 

tip bright. "You just clean and re-tin 

this one, te said. After rubbing a fresh coat 

of solder on the tip, he made a joint on the 
oscilloscope to demonstrate. 

‘See how I hold the iron, like a dagger? It's 
less tiring and gives you ‘better control_th 
way. Now go ahead.” But Jane was tired, “Let’ 
call it a night. Tomorrow we'll start early, and 
Til bring down sandwiches for suppe 
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14, When Joe got home the night, he er mounting the main-amplifier parts, 
found Jane ‘already downstairs, sticking resist- Jane knocked off to go upstairs for coffee and 
ors into a piece of corrugated cardboard taped — Sandwiches. J the three-year-old, was 


to a block. “What's doing?” he asked. allowed to stay up past his bedtime for the 
Dh, there's such a slew of these little things,” —_ occasion, which he thought pretty special, 

fine sald, “I thought I'd better sort them out. “I almost forgot to tell you,” said ik “This 

didn’t know what the colored lines meant at is our bridge night with the Wilsons.” Joe 


first, but this code in the manual explains it. groaned. “I'd rather work on my oscilloscope. 
They tell how many ohms each one has. Can't we beg off?” With a self-satisfied grin, 
cardboard stunt is pretty shook her head, “Don’t have to, I told 
myself from now on. It m what we were doing, so they agr 
sure beats poking into a jackstraw pile of re- pass up bridge and visit with us dowr 
sistors to pick out the right one, in the basement while we keep working, 


18. Two nights later, Jane sol- 
dered the last joint, shook out all 
loose solder and wire, and put in 
the tubes. Joe hooked ‘a mysterious 
box and his oscilloscope to. the 
amplifier. Switching it on, Jane 

ted tensely for the usual win 
time. But there was only. si- 
e and a seesaw of green lines 
on the oscilloscope. Her spirits hit 
bottom. 

"Your gadget works, but mine 
doesn't,” ‘she whispered. Joe. first 
looked’ puzzled, then laughed. 

“Oh, because you don’t hear 
anything? But we're feeding the 
scope, not a speaker. Your rig. is 

plifying a square wave, the 

test for an amplifier. 
that sound good won't show 
cognizable square pattern. 


look 


at 


les on a 
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hat oscilloscope looks 


“But then, I don’t 


dough after I sli the oven either, All 
I do is follow the 


cake or a high-fidelity amplifier. 


17. Joe yelled for the soldering iron then, so 
Jane put a 2 the main chassis and turned to 
amplifi 


ne 


and a businesslike squint 
ig willl it si 


take you altogethe 


asked Doris. 
She'd better hurry,” put in Joe. 
scope is done, I want to use it to find out just 
how good that amplifier of hers is, 

gine took up the challenge. “You're on. And 
rl ou a steak for supper it won't have 
taken me more than 12 hours in all.” 


When my 


te as it was, they carried the amplifier 
and hooked it to a record player and 


J never heard before, 
sages. From her cha 
and volume. “That recipe really came off,” she 


and deep, stirring bass 
she could adjust,ton 


nds mighty good,” admitted Joe. “Now 


there is an amplifier that deserves a really 
good speaker and a proper enclosure for it 
Jane was delighted. “I'm so glad you are 
taking an interest in home music, at 
said, “When will you build thos 
Joe thought fast. “I've got to make a few 
changes in my scope. Tell you what though—you 
come downstairs tomorrow night and I'll show 
you how to run the circular saw . D 
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What Would You Do? 


Coating Aids 

RESHARPEN 
will be ea 
edges with 


ide Sharpening 


plane and_ chisel blades 
ou first coat the cutting 


if 
yout blue or black stove 
polish. The coloring will insure even 


sharpening, show up any low spots and 
reducing diet, | eliminate overgrinding. A pipe cleaner is 
from time to | a good brush.—Ken Murray, Colon, Mich. 
Tn the first 


My job was to weig 
time and report to tl 
place, Rover wouldn't 
scale. This caused the 
you couldn't get an 
And then he would make a leaping 
off from the 
But I weighed him anyw 
jicked him 4D 4 and stepped on the sca ground to a keen 
Fhe 1 we i pel nd deducted my | edge, will make a 
weight, leaving the dog's poundage.— aged and a 
Mint ienry" Joseph Garlente, Pa Oe ee ee 
The sturdy handle 
is easier to grip 
Kids Safe in No-Handle Car than a penknife, 
Wuen I bought a four-door sedan, I re- and you don’ e 
moved the inside rear door handles, sawed — to worry 
them off and put back the stubs. The young- ing or 
sters can’t open the doors, but aduits can good blade 
reach through the window. I bought two _ steel straightedge. 
extra handles for use when I trade in the Charles Smith, Jaci 
car.—G. E, McCahey, Providence. sonville, Fla. 


Screwdriver Is Scoring Knife 

AN otp or broken 
screwdriver, cut 
down to a stub and 


Rack Sorts Old and New Jigsaw Blades in Numbered Test Tubes 

I's easy to find your jigsaw blades if near each tube holds the blade currently 
you keep them in a small rack of glass test in use apart from the new ones. Spacing 
tubes like this. The tubes, available at any — of the holes is shown in the sketch, and you 
drugstore, fit in angled holes drilled in a can make the block wide and deep enough 
base block and are labeled according to to take as many rows of tubes as you lik 
each blade number and use. A small hole Karl Greif, Vestal, N. Y. 
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How to Grow 
a New Tree 
Fast 


By growing roots on branches, a 


centuries-old process with new twists 
turns out a 10-year tree in months. 


HIS year, thousands of amateur garden: 

ers to know how Aladdin felt 
when he rubbed his magic lamp. They'll be 
dusting a branch of some thrifty old plant 
with a sheet of specially treated plastic. 
Then, presto! The branch will grow into a 
brand-new shrub or tree. 

Of course there is more to this magi 
meets the eye. Grandma will probably sniff 
when you tell her about it, and say, “Sounds 
to me like a new-fangled version of pot 
layering.” 

The little lady will be 100-percent right. 
For “air layering,” as the process is called 
only a stepped-up version of a gimmick she 
used half a century ago to do a recap job on 
her rubber plant. 

When its shiny leaves reached for the 
ceiling, Grandma grabbed her pruning knife 
and cut a number of notches in the bark, 
just below the thick growth at the top of 
the plant. Into each notch she slipped a 
pebble, to hold the bark away from the 
greenish cambium layer beneath it. 

Then she got out a special flower pot— 
the one with a vertical slot cut through its 
side and halfway across the bottom. Grand- 
ma slipped the pot right over the stem, 


where it formed a cup around the wounds, 
and tied it firmly in place. 

Next step was to fill the pot with loose 
earth, and water this loam sparingly for days 
and weeks on end. Eventually, a heavy root- 
mass sprouted from the notches. At this 
point, Grandma severed the stem right be- 
low the flower pot, and had herself a brand- 
new, well-formed rubber plant. 


Chinese Knew the Trick, Too 


though Grandma didn’t know it, Alad- 
din’s cousins had practiced the same form 
of surgery in the Imperial Chinese Gardens 
more than a thousand years before. They 
used grains of rice to hold the bark away 
from the cambium layer, and_ preferred 
straw to earth as a moistening agent. 

But all the fuss and bother of carefully 
controlled watering discouraged widespread 
use of “pot” or “Chinese” layering, That was 
too bad, because the method has two big 
points in its favor. 

One is the fact that any form of rooting 
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WOUNDING STEM by notching or girdling is 
first step. Wound is then scraped clean and a 
small quantity of root-inducing powder— 
plant hormone—inserted into it. 


—and this is strictly a rooting operation—pro- 
a plant that bears blossoms or fruit 
y to those on the parent 


plant. 
Hardiest Limb Is Cho: 


The second point is important too. While 
the only commercially practical kind of 
rooting, until recently, called for a branch 
to be bent into a shallow trench in the 
ground, some shrubs and most trees do not 
lend themselves to this treatment. Their 
branches are either too brittle or too high. 
But with pot or Chinese layering you can 
pick the hardiest limb for rooting, no matter 


where it happens to fork from the main stem 
of the plant. 
All that was needed, then, was a lazy 


man’s substitute for the laborious watering 
process and, if possible, some method of 
speeding up root growth. 

Solutions to both problems have come 
within the last few years. 

First, a number of sheet plastics have 
been developed which, while waterproof, are 
still porous enough to let oxygen and ‘car- 
bon dioxide pass through. These properties 
fired the imagination of Col. William R. 
Grove of Laurel, Fla. In 1947, Col. Grove 
who grows lichee nuts, took clumps of 
sphagnum moss, moistened them slightly and 
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SPHAGNUM MOSS is next pressed around 
wounded stem. A handful of damp moss 
squeezed tightly together stays in place unt 
the plastic wrapping is tied around it, 


wrapped them around girdled branche: 
branches with a ring of bark stripped off—of 
his oriental trees. Then he carefully 
sheathed the moss in vinyl plastic. The warm 
rays of the sun soaked through the plastic, 
but no water could escape. Soon tiny roots 
were reaching into every crevice of the 
sphagnum. When they had formed dense 
pherical masses, the colonel severed his new 
ees” from the parent plants. From that 
point on he was in business in a big way. 


Root Formation Speeded 


To make air layering practical in northern 
climates, technicians at the United States 
Department of Agriculture's Experiment 
Station at Glenn Dale, Md., added the final 
touch. They applied a root-stimulating hor- 
mone to the cambium layer before cover 
it with sphagnum moss. This 
formation of roots, producing a thrifty m: 
in time for planting in areas where first 
frosts come early. 

The results of the Glenn Dale tests have 
been amazing. It has been proved that -a 
majority of woody plants can be easily and 
cheaply reproduced by this form of layer- 
Some trees equivalent to normal 
to ten-year-olds are being developed in 
from five to eight weeks. 

Anyone can join in the tests. Glenn Dale 


> 


PLASTIC 
twisted 
hand, 
xas-permeable bag over 


wer is now wripy 
ls and tied 


ture-retaining but 
he 


welcomes reports from would-be Luther 
Burbanks. All anyone needs to get in the 
act is a sheet of vinyl plastic (the kind used 
to keep vegetables moist in a refrigerator), 
a clump of sphagnum moss as big as a 
small boy’s fist and a pinch of Hormodin 
No, 3, which is available at most of the 
larger nurserie 

Or, if tracking down materials like these 
is too much trouble, the Agri-Plast Corp., 


ROOTS on branches above were grown hy 
layering between May 4 and) Augu: 

Branch is now cut away just below roots a 
planted either in a pot or in the ground, 


P.O, Box 142, Sarasota, Fla., has a home kit 
containing enough moss and hormone-sur- 
faced plastic to make eight rootings, for 
$1.95. According to the legend on the pack- 
age, you simply rub the marked surface of 
the plastic on the cambium layer of the 
girdled branch, before applying the sphag- 
uum moss. That starts a new plant on its 
way as quick as you ‘Chacnomeles 
lagenaria.”—Heury B. Comstec 


PLANT CUTTING is rooted by 
speeding growth as much as 75 percent. Cut 
ting above is nestled in moss, wrapped with 
Airwrap, a hormone-coated plastic. 


MANY SMALL CUTTINGS can be packaged at 
one time for shipping and footing by laying 
them out on a strip of moss hacked by Air- 
wrap plastic, folding the plastic into an 
envelope, and rolling up the whole lot to- 
gether. Center of the roll is then pushed up 
so that inner cuttings get light and air. 
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A few hours and dollars invested , 
in building a tetherball court 
will pay big dividends in fun. 


Makes a Fast Yard Game 


ROSS volleyball with a Maypole dance 

and you've got a good fast 
tetherball. You can play it anywhere there's 
room for a 20/ circle. And all you need, be- 
sides the tetherball itself, is some $8 worth 
of materials and a couple of hours’ work 
digging a hole and pouring concrete. 

If you become a tetherball fan, you'll 
have plenty of company—12 times as 1 
people are playing the game today 
1948, The game itself is deceptively simple. 
The ball is hitched to the top of a pole with 
a rope, The players face each other and 
strike the ball with their hands, trying to 
wind it around the pole in opposite direc- 
tions. Simple or not, it will give you a real 
workout, 

In somewhat different form—played with 
paddles or tennis rackets and a small ball— 
tetherball has been around a while. But the 


game— 


in 


HOLE for center pole is started 
I t selecting spot wi 
m for 20° lar court, 
pn chisel 
from 
k toward i 
t cracking 
20" di 


"length of gal- 


diameter. Before installing it 
in the hole, tie paper caps on 
Is to keep dirt fr 


game that is booming today uses a 13% oz 
ball that is 8%” in diameter when inflated 
medium hard (about three pounds of pres- 
sure). Some balls are leather, and are 
hitched to the rope with straps. Nine out of 
10, however, are rubber covered. These 
have an indentation, developed by the Voit 
Rubber Corp., which ‘allows the rope to be 
fastened on without a projecting knot. A 
good tetherball should last several seasons. 

The best surface for a court is concrete. 
As shown in the photographs, the area 
where a driveway widens for entry into a 
two-car garage is a likely spot. Any hard 
surface will do, however. If you play on dirt 
or turf, you'll have to mark the lines with 
lime or tennis-court tapes. 

As shown in the pictures, you can fasten 
a chain to the pole, then snap the ball and 
line to it, making it easy to take it off when 


ors pole in HOLD THE SLEEVE VERTICAL 
while the hole is filled half- 
way to surface with rocks and 


dirt. Sleeve rests on 4” of th 


‘Tetherball 


#7 sashcord....$ 8.95 


pipe, 14” inside diameter 5.52 
16” pipe, 2” inside diameter 93 
Ready-mix cement, sand. a8 
Swivel harness snap. 35 
4" steel-coil chain, ¥" links... 26 
by-4” cadmium-plated 
eyebolt. “ae gl 
‘Two zine-plated $ hooks, 
14" long. 10 
$16.98 
Prices are those prevailing in 
Southern C fornia 


Drow siraws for first server, 
Both 
ion, shoulders toward the pole. 
Server tosses ball in air, hits it with hand 
or fist in direction he chooses. Opponent may 
not strike ball on first swing around Second 
time, he hits it bock in opposite di 
swings back and forth, each player tries to hil 
i s0 that rope winds completely around pole in 
his direction. Gome is won by player who suc- 


VERTICAL ALIGNMENT of pole 
resting in sleeve should be 
hecked before concrete is 
al hole. Pole 

of galvanized 
pi for ball line is 
fastened 2” below upper end 

pole, 10° 


pack them dow 
to se: 


after ai 


_A*— PLAYING Z0NE 


POUR CEMENT after drenching 
the dirt and rocks in hole to ev 


hole is one part_ce- 
ment, three part 
F 


terials dry, then mix. again 
ding water. 


J+—NEUTRAL ZONE 


ceeds in this or whose opponent forfeits the game 
by @ foul. Winning four games wins set | 
These fouls cost you a game: | 
* Hitting ball with ony part of body other than 
hands or forearms. | 
* Catching or holding ball during ploy. 
* Touching pole. 
. rope with forearm or hands. | 
* Playing ball while outside playing zon | 


Stepping on or across neviral-zone lines 
Throwing the ball, | 
jing boll around pole below 5’ mark, 
‘opening gome, winner of previous game 


SMOOTH SURFACE of cement 
a with surrounding pave- 
ment. Be sure top of sleeve 
is flush so you don’t trip over 
it when pole is stowed away 
It’s a good idea to close open 
end of empty sleeve with a 
cap or plug to keep out ra 


A good mix 


marcy 1954 231 


not in However, many players don’t 
bother with, this but hitch the ball perma- 
nently to the pole. 

Galvanized steel pipe is recommended 
for the pole, both for appearance and re- 
sistance to rust. If you want to cut costs, 


however, regular black-iron pipe is a little 
cheaper and will do the job. Wooden poles 
are not strong enough, and may break dur- 
ing a game. If there's playing room, you 


may be able to plant your tetherball pole in 
the same hole your wife uses for her um- 
brella clothes drier. 

Tetherball is a good way to keep kids in 
the yard—the ball can't be hit out into 
dangerous streets. If Junior challenges you, 
don’t take your vic 
it looks like an easy game. You will find 
yourself running hard if you want to win.— 
Andrew R. Boone. 


string to 
and using it to chalk 
ameter cirele on the 
payement. The lines can be 
painted on for permanence. 
Courts can also be built on 
grass, asphalt, hard dirt, 


FASTEN THE CHAIN to the eye- 
bolt with an $ hook and close 
both ends of the hook with 
pliers. Another S hook con- 
nects the other end of the 
chain to a harness snap so 
loop in end of tetherball line 


can be snapped to chain. 
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NEUTRAL ZONES are next 


DRILL 5/16” hole through bot! 
marked off, Start by finding 


sides of the pole 2” from 
upper end. Punching gu 

It help. Then i 
sert and tighten an eyebol 
hold the ball chain, Cut off 
bolt flush with its nut or it 


SS en a points draw 
lines through the center to 
the opposite 


ATTACH line to rubber ball at 
ring countersunk in surface. 
After threading hrough 

ing, either loop it back on 


MEASURE HEIGHT before at- 
taching line to pole chai 
average 10-year-old children, 
top of ball should be 3 above 
self as shown or tie a knot playing surface. For older 
in the end. Pull end down players, bottom of ball 

into the indentation sot be 3’ from ground. P. 
doesn’t stick out. tape foul mark 5! up pole. 


Bamboo Makes Hammer Handle 


Bamsoo sections cut from an old fish pole 
or lawn chair make strong, resilient handles 
for hammers. Select a portion that makes a 
tight fit in the eye of the head, or slim down 
a larger piece by cutting a V notch in the 
end (below) so the sides can be squeezed 
together. Do not shave off too much from 
the outside or you'll weaken the walls. Glue 
a tapered hardwood plug into the hole in 
the eye and another in the handle end unless 
it falls at a joint—W. E. Burton, Akron, 
Ohio. 


Worx wooden han- 
dles on small tools | 
such as screwdrivers, 
chisels and files can be 
quickly repaired by 
cementing on the fin- 
ger portions of old 
leather gloves. The 
leather covers rough 
splinters and makes a 
comfortable, slipproof 
grip.—Frank Shore, | 
NYC, ? 


Emery Sharpens Electric Razor 


Insteap of replacing cutterheads when 
your electric razor pulls or cuts poorly, try 
honing. Coat the movable cutter with thin 
oil and sprinkle it with emery powder, 200 
grit or finer. Slide it into the outer cutter, 
pressing it down against the sprin; 
walls. Run the shaver for about two 
pressing down the inner cutter every few 
seconds to redistribute the emery.—Walter 
B. Weber, Angola, N.Y. 


Chain Warns of Hidden Stairs 


Doons that open directly onto a stairway 
can be deathtraps to persons unfamiliar with 
a house. A short chain that allows the door 
to be opened only a foot or two forces 
visitors to look before they step. Fasten the 
chain to a screw eye on the door, but hook 
it to the frame so it can be lifted off.—Hi 
Sibley, Nuevo, Cali 


Circle Cutter Shapes Molding 


A SHEET-METAL hole cutter can be pressed 
into service as a wood shaper to cut any 
molding shape that can be ground in its 
cutter bit. Replace the pilot drill with a 
length of drill rod of the same diameter and 
just long enough to be chucked in the drill 
press. Grind the end of the cutter bit to the 
desired shape (in this case a 4” radius) and 
set it to the required height in the drill press. 
Run it at medium-high speed and guide the 
molding past it by means of a fence clamped 
to the drill-press table.—Fred Barker, Ilion, 
N.Y. 
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Selected and used with care, this versatile power tool will 
be one of your prized possessions. Here's what to look for. 


By Elbert Robberson 


AN! ‘ORIZED shop you can hold in your 
hand—that’s the electric hand drill to- 
day, Originally, it was just a tool for drilling 
holes without tiring your hands. Now it has 
attachments for doing just about any job you 
might want to do. But you may not be able 
to do anything well if you get an impractical 
comLination—and you may ruin the drill. 
To make a good choice, the first thing to 
ust why do I need a drill in 


If cash is limited, and you only want to 
drill a hole occasionally, you can do just as 
well with a hurdy-gurdy that turns by hand. 
But if you want to drill a good many holes, 
or even a few that must be finished quickly 
and easily, motorize! Bear in mind, never- 
theless, that regardless of the other work 
an electric drill can be made to perform, it 
is basically a drill and should be judged as 
such, 

Compare the specifications of differ- 
ent drills before you buy. One drill will put 
a lot of beef into a slow all-day pull. Another 
will spin a small tool at terrific speed. One 


234 rorutar science 


may have a handle, while many are simply 
cradled in the hand, They balance different- 
. Any of the designs may be the best in the 
world—if you want to do the kind of work 
the drill was designed for. 

‘This depends primarily on what kind ‘of 
holes need. For small ones in metal, a 
fluted bit can turn about 2,000 r.p.m., while 
such speed in thermoplastic could melt a 
ragged crater. Large holes in metal call for 
a slow-turning spindle—1,000 r.p.m. or less. 
A hole saw that will put a neat 1” hole 
through a steel plate at a well-oiled 500 
r.p.m. might chatter itself to pieces at 2,000. 

On the other hand, a fast-turning flat- 
head wood auger (simply a cutting edge on 
the end of a rod, with the usual spiral 
fluting omitted to reduce friction) will push 
aclean 1” hole through a board in a hurry. 
At low speed, it will just chew up splinters. 

Because of this, the aver: 4” electric 
hand drill is designed to do a little of eves 
thing. If you are a specialist, get a speci: 
drill. For instance, in auto-chassis or struc- 
tural work, the %” or 4” tool would be best, 
even thoigh the heavier construction and 
more powerful motor cost more. These drills 


have a spindle and gearing that will stand 
all the force your shoulders can exert. But 
their low speed and bulk limits them to 
heavy work. 

How to judge power. In an electric 
drill, power does the work, just as in any. 
thing else. Two ratings are possible: what 
goes in, and what comes out. The difference 
between the two figures depends on the 
macl 's efficiency. Electric drills have the 
input power on the name plate, expressed 
in a roundabout manner; current at rated 
load, in amperes. 

This current multiplied by the line volt- 
age is equivalent to the motor power in 
watts. One horsepower equals 746 watts. A 
pical drill that I have used has name-plate 
figures of 110 volts and 1.7 amperes current 
Within too small a fraction to 
quibble over, this comes to % hp. 

This does not mean that anything you ~ 
chuck up is going to be spun with the force 
of one leg and shoulder of old Dobbin—and 
it is good that it doesn’t. Indeed, anyone 
trying to hold an actual quarter-horsepower 
in the offhand manner we are accustomed 
to use with hand tools would get his arm 


SwiTcH 


SWITCH Lock 


WHAT'S INSIDE? The manufacturer + 
usually will tip you off to such importa 
features as the type of bearings. In the above 
lightweight drill, note that motor rides on 
ball bearings while the chuck spindle has a 
heavy ball-thrust bearing and « necdle hear- 
ing at inner end. Gears reduce motor speed 
lo give torque for heavy pulling. 
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twisted off before he could hit the “off” 
button. 

The figure actually means that this ma- 
ine will convert % hp. of electrical energy 
into a rotary mechanical force, with a little 
loss here and there. By the time these losses 
are added up, the drill chuck ends up with 
about 1/32 hp. This is the power we 
to work with, With no more than abo 
percent of the power that goes into the cle 
trical line cord showin; t the cutting 
edge of the tool, it is , unless 
you simply want to dabble, a powerful 
motor is a must. The limit in this direction 
is dictated by cost, and by the weight you 
are willing to heft. 

Now, how about speed? The figure on 
the name plate may be the speed at which 
the tool works, but it is more likely to be 
the free-running value, The working speed 
about two-thirds of this. Therefore, unless 
otherwise specified, a name-plate figure of 
1,800 r.p.n. should be taken to mean a 
spindle speed of 1,200 when the tool starts 
ing a bite 

If you intend using the drill for a number 
of different applications, compromise is 
necessary. This should favor the basic use. 
hus, the speed will be off only for the less 
important functions. 
if running a countersink is 


or instane 
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an important part of your jobs, don’t buy 
one of the small high-speed whirligigs. It 
would chatter worse than a roller skate on a 
boardwalk. Get a medium-speed tool. On 
the other hand, for freehand wood turning, 
get the fastest. 

Build portant, too. In addition 
to hay the right power and speed, the 
drill must have a suitable build for the job. 
If it is to be hand-held for jobs like buffing 
or sanding, you'll be happier if the handle 
attaches at the center of gravity. If putting 
holes in restricted spaces is your problem, 
you might find a drill having an integral 
angle head to be as valuable as the same 
weight of uranium. 

In a typical drill of good mechanical 
design, a gear train consisting of the arma- 
ture pinion, an idler and the spindle gear 
reduces the motor speed (of 15,000. to 
20,000 r.p.m.) and provides torque for 
heavy pulling. 

Besides governing the spindle speed and 
torque, gearbox design also controls the 
lk of the nose end and its ability to work 
in corners or close to perpendicular surfaces. 
Drills having a large spindle gear driven 
directly by the armature pinion have a 
bulkier shape for the same speed and power. 
iter drills use sleeve beari for both 
motor and chuck spindle, with a small ball- 


rey counter shows 
known length of 
uted in standard 
. show drill’s output 
—power delivered to current drawn— 
runs 10-20 percent on most small drills, 


ing. A home or hobby tool 
used only for drilling will do perfectly well 
with such an inexpensive lineup, provided 
the bearings get all the care specified by 
the manufacturer. But, ball or roller bear- 
ings and a long spindle are a must for ex- 
tensive work involving side thrust. Com- 
parative spindle length can be judged by 
the length of the “nose” or gear housing. 

Three types of chucks. Like the spin- 
dle bearings, the choice of chuck depends 
upon the treatment it will get. The simple 
hand-tightened chuck is designed for econ- 
omy, but it will take all the punishment the 
operator's hands or the motor can muster in 
straight, small-diameter drilling. Any bend- 
ing force or a heavy unbalanced load, how- 
ever, may eventually make it too splay- 
jawed to grip firmly or run true. 

A second type, used on intermediately 
priced drills, is tightened with a hexagonal 
wrench, and has enough grip to turn a 
harder-working tool, and the guts to with- 
stand a small radial thrust. 

But the only chuck which will stand up to 
continued heavy cutting, or the abuse of 
unbalanced or side loading is the geared 
type, tightened with a toothed key. 

Which, quite naturally, leads into the sub- 
ject of electric-drill tools and attachments. 
Many are perfectly reasonable applications 
of the electric drill’s tool-turning: capability. 
Bu’ even the drill manufacturers waver on 
the point of what an electric drill can reason- 
ably be expected to do. 

How to analyse accessories, If we 
analyze the various accessories according to 
good mechanical practice, there is a logical 
pattern, One complete family of tools and 
attachments has blanket approval: the twist 
drill and_ its cutaway descendants. Small 
end grinders, rotary files, hole saws, paint 
stirrers, plug cutters—all things that do their 
work in the direction the drill is pointed— 
can be used with any electric drill. 

Clutches, torque converters, speed-chang- 
ing or reversing gears to aid in screwdriving, 
tapping or drilling are all reasonable attach- 
ments. As long as it does not extend out so 
far that it exerts a bending force, any tool 
which is put to work by the application of 
pressure in line with the spindle is perfectly 
safe. 

Another useful hand-drill accessory is the 
drill-press stand. This permits the drilling of 
truly perpendicular holes, and the safe ap- 
plication of more force than would be wise 
holding the tool in hand. But, since these 


Types of Chucks 


HAND CHUCK is tightened by twist- 
ing. Designed for economy, it is 
most suitable for straight-line work. 


HEX-KEY CHUCK is common, 
‘on drills in middle price 
hexagonal wrench tightens 


sain 
_ 
Ss 


= 


<a 


4, 


GEARED CHUCK is best for all-around 
use, You adjust it by using a sepa- 
rate toothed key like one shown. 


stands are operated by a lever capable of 
exerting considerable thrust, care must be 
taken not to overload the tool. Also, realize 
that because of their inexpensive construc- 
tion, these are not precision-boring ma- 
chines. Nor does a stand give a drill the 
ability to withstand forces it was not de- 
signed for. For instance, some attachments 
like routers, planers and shapers do all right 
in a conventional drill press. But a light 


maven 1954 237 


electric drill, no matter what kind of a 
stand it is clamped in, isn’t built for this 
kind of duty. 

'im- or face-working accessories. 
When a tool or attachment puts high side 
loads on the spindle of a light drill, the re- 
sults may be disappointing. If you compare 
an attachment where a circular-saw blade is 
directly chucked with even an inexpensive 
table saw, you'll see that the latter has all 
the best of it. The table saw has heavy, well- 
spaced bearings and plenty of power to 
work the blade at high peripheral speed. For 
occasional use, of course, the drill attach- 
ment will suffice. But for frequent, pro- 
longed or precise work, a tool designed for 
the work is far better. 

The same is generally true of grinding, 
sanding and buffing. If you don’t mind work- 
ing at slow surface speeds, and if you take 
pains not to overheat the drill motor, the 
drill will handle an occasional job. If your 
need for a special tool occurs only rarely 
can be argued that buying a cheap drill at- 
tachment makes more sense than buying a 
more costly single-purpose tool. But don’t 
ask or expect too much from the attachment. 

Judging attachments. There are whole 
families of new attachments now available 
that use a drill solely as a motor to run a 


Tongs Lift Beehives Safely 

Hene’s a honey of an idea for doing a 
ticklish job—moving a beehive without get- 
ting stung. A couple of pairs of these k 
handled tongs let two men pick up a hive 
without touching it. The tongs are simply 
34’ lengths of strap iron, bent at the tips 
and bolted together near one end to provide 
a scissors action. Hose sections slipped over 
the ends provide hand grips.—Charles L. 
Stratton, Hollis, N.H. 
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quite separate machine tool. Their utility 
depends to a considerable degree on how 
they employ the motor. If the attachment 
frame grips the drill frame rigidly, and asks 
the spindle to supply only rotary power, it 
will not cause harm so long as the motor is 
not overloaded. 

If the attachment is secured solely or 
mainly by chucking, think of it as a lever 
that may multiply side loading on the spin- 
dle bearings very substantially. An attach- 
ment that puts a 1-Ib. side thrust 6” ahead 
of the spindle, for example, can apply very 
high loads to drill-spindle bearings that are 
only 1” apart. 

Some makers provide straight cylindrical 
chucking shanks in their attachments, and 
others use a shank with three flats for the 
chuck jaws. The first is less desirable from 
the point of possible chuck damage if the 
tool should snag under load. Do not let a 
chuck slip if you can possibly help it-it 
will not only chew up the shank but may 
affect the accuracy of the chuck. END 


PP Every time my dog stuck his nose in his 
dish it slid away from him. So I cemented 
a rubber fruit-jar ring on the bottom. Now 
the dish stays with him down to the last 
E, Rehm, Queens Village, N. Y. 


mouthful.— 


ic \ \ 


Sanding Disks Cut Quickly 

Ir you're caught short of sanding disks, 
here's an easy way to cut your own without 
ruining the family scissors. First jab a short, 
pointed tool into the center of a sandpaper 
square, then press a razor blade through the 
paper into the wood beneath at a point 
equal to the desired radius. Rotating the 
paper slowly against the blade will then slice 
out a neat circle—Charles Macioci, Port 
Washington, N.Y. 


Windows steam up in winter? 
Specs become blinders when 
you go inside? Then try a liquid 
chemical designed for the job of 


Keeping Glass 
from Fogging 


By Kenneth Murray 


EYEGLASSES AND CAMERA LENSES will not 
steam up when brought into a warm room if 
treated first. Moisten a pad of tissue and store 
it in matehbook cover for use as needed. 


iy and a 


it on, poli 
Now available in ho 


visible film remains. 
Ues for home use, thi 
used on plane windsh 
edge of a windshield scraper (above) makes 
a good applicator for car windows. 


dusted Moris € Co,, 1021 B, 85h $1.6 


spite of breath passing over surfa 
works on tigh ‘ 


IN THE BATHROOM, it 
hest mirror free from 

joy a hot shower. Apply it to a sh 
ror as below—and you can breath 


Tile Base Made of Hardboard 

Hanpsoano panels can provide a smooth, 
flat base for asphalt, cork or rubber floor 
tile, as well as linoleum or carpeting. Nailed 
at 6” intervals, the hardboard id with a 
W” 8) A felt liner usual- 
ly follows. Care must be taken to keep the 
joints between tiles from coming directly 
over the spaces between panels. 


Flexible Tape In! 

To save time in measuring work you are 
cutting on your swing saw, mount an in- 
expensive 6’ or 10’ steel tape in a groove 
cut in the fence or back edge of your saw 
table, Then you can just slide your board 
up to the required dimension on the tape 
and swing the saw. 

Embed the tape in a beveled groove cut 
in the fence. Cut the groove by passing the 
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Rubber Tips Hold aby Fence 


Spninc-Loapen catches designed to lock 
a window open hold this baby fence in a 
door opening without screws. The rubber 
tips press outward against the door frame on 
each side. of pine, with 30” pickets of 
one-by-threes a pair of two-by-two 
crosspieces, the x” less than door 
width.—Douglas E. Knight, Endicott, N. Y. 


storTep FoR 
‘ADJUSTMENT 


id on Table Lets You Measure as You Saw 


fence twice under the saw blade, set at 
about 30° off vertical; then make successive 
passes to clean material between the two 
angle cuts. Slide the tape into the open end 
of the groove and secure at both ends with 
wood screws. Elongate the screw holes in 
the fence to permit slight adjustment of the 
zero mark when changing blades.—Michael 
Ligocki, Gary, Ind. 


FISHING is main interest of more than three- 
fourths of outboard buyers, a survey shows. 
But half of the fishermen intend to use their 


Come on a cru 


boats for cruising, too. Motor above is Martin 
75, a 7%4-hp. job that weighs 44 pound: 


typical of light weight of today’s ombonrd, 


se in the 


New features have turned the old put-put into a seagoing power 


plant that handles with the same 


By Hartley E. How 


“yen don’t have to tell me anything 
about outboards,” I said. “Don't you 
know I used to have the snappiest boat on 
the river? You might as well tell Calvin 
Coolidge how to save money . . .” 

“Speaking of Coolidge,” said Joe, “just 
when did these nautical exploits of yours 
take place?” Joe eats, sleeps and lives out- 
boards. 

“I was in high school,” 1 said. “Not so 
long ago. Before the war, of course.” 

“The Civil War, I suppose!” Joe replied 
sarcastically. “You wouldn't claim to be an 
auto expert because you had the first Model 
A in town, would you? Outboards have 
changed as much as automobiles. In fact, 
running an outboard now is almost as easy 


je as your automobile. 


as driving a car—and more fun, Come on 
out on the river. That is, unless you're get- 
ting too old.” 

I couldn't let him get away with that 
y to the dock I got to think- 
y outboard. Maybe she wasn't 
quite the snappiest boat on the river. But 
she was a lot of fun. Getting under way 
was a real operation: the choke had to be 
fiddled with, the spark set just right. And 
then I'd pull... and pull... and pull . 
With luck, some time in the first 10 minutes 
she’d catch with a roar and lunge ahead 
while I grabbed for the tiller . . . 

Sometimes we'd cruise as much as a 
quarter-hour before running into eelgrass. 
Before long it would be time to refill the 
tiny tank from one of the extra cans of gas 
we carried—if we'd remembered to fill the 
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SELF-STARTER is newest outboard developmen! 
At left above, pressing button on dash 


Shown in place on Evinrude at right 
ry-powered starter works like the 


BIGGEST U.S. OUTBOARD on regular 
market today is this brand-new four- 
cylinder Mercury Mark 50, designed 
for cabin cruisers, work boats, high- 


im boating. Engine weighs 120 
anufacturer at over 
four. 


ix rated by 


the only U.! 
. four once b 
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iY) y Thad to admit 


one in your car, the gear on shaft of electric 
motor rising to engage the big gear on top 
of engine. Cord is kept for hand starting, 
Johnson features a similar self-starter. 


Once we rowed home, three hours 
st the tide 
» wake uy 


e was his 

She looked 

ighity erick OE had tip open. 

‘What gives?” I ‘This isn’t any out- 
board!” And I pointed to the stern, as bare 
s a girl on a garage calendar. 

Joe grinned and opened a pair of cup- 
board doors fitted neatly under the hroad 
stern deck. I peeked in, There, nested in 
a well, was an outboard motor, 

“Hmph!” I said wittily and went forward. 

looked a good deal like 
the front seat of an 
auto, with an instru- 
ment panel complete 
with speedometer and 
tachometer, a couple of 
levers, and a shiny au- 
to-type steering wheel. 
But I wasn't going to 
n that I was im- 
ed. 
‘A steering wheel, 


” said Joe. The 


AMONG LIGHTEST OUT- 


+ British out: 
nakers, like 
‘ish car makers, are 
send 


ieht j 
such as this one-cylinder 
model. 


eh?” I said. “I had one of those. The tiller 
lines took a beating, too. One time my girl 
was on the dock as I came in fast. The 
tiller lines broke and before I could get to 
the stern we'd bounced along the piling. 
Cost me a new girl and $50 for planking. 
By the way, where are the tiller lines on 
this job? 

“There aren't any, Poj 
boat steers hydraulicall 
ple of little rubber tubes to connect wheel 
and engine.” 


A Touch on the Button 


As Joe slid in behind the wheel, I waited 
smugly. The darned fool had forgotten to 
go back to the stern to pull the starting 
line on the motor. 
He leaned down and touched a button 
on the dash, There was a low roar. 
“What's that?” I asked. 


Joe smiled patiently. “The motor. You 
know, the thing that makes the boat go.” 
I shook my head. “Stop kidding. That's 


no outboard motor. A, you didn’t go b 
there and yank the cord. B, the boat 
movin, 

“Never mind C,” he said. “You don't 
even know the ABC's of outboarding any 
more. This is a 1954 model, old-timer, and 
you no more pull a cord to start it than you 
crank your Buick. An electric motor does 
the same job in both places.” A couple of 
the new '54 engines have starters powered 
by auto batteries, he explained. Big news. 
‘And the boat doesn’t leap ahead when 
the engine starts for the same reason your 
car doesn’t. It's in neutral. Many outboards 
have forward, reverse and neutral gears 
now, and a good number have remote con- 
trols—worked by rotating cables. Of course 


Le 


VARIABLE-PITCH PROPELLER allows boat speed 
to be varied without changing engine speed. 
While engine is running, blades ean be ad- 
justed from within boat through complete 


be ae) 


SL ANT) 


AUTOMATIC BOAT BAILER 
smallest 54 Scott-Atwaters. A_ positive-dis- 
placement vacuum operated off drive 
thaft, can handle 160 gailons an hour. 


SELF-BAILING MOTOR BOX is set in stern of 
new U-Mak-It kit-built cruiser. Bottom of 


box is watertight, draining overside. Rear 
deck section lifts out for access to motor. 


eB 


VERSE 

range from full forward through neutral to 

full astern. Called Flex-Prop, device permits 

keeping engine at most efficient speed for 
«system and spark plugs. 
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STEERING: Turning wheel moves 
ylinder, forcing hydraulic fluid 
tube. At engine end, fluid moves 
second piston, which swings engine, rudder. 


you need this other lever—the remote con- 
trol for the throttle-to be able to handle 


I didn’t have a ready answer to this, By 
now we were slipping s 
Saturday andl a lot of out 


tween 


as if he were old Ole Evinrude himself. 

“See those? That’s just the beginning. 
This past year they sold almost 40 percent 
more outboards than in °52—half of them 
first-time owners. That makes close to four 
million in operation.” 

“What do people use them for—racin 
“No, fishing and cruising mostly, That's 
why manufacturers are emphasizing con- 
venience and easy handling rather than high 
speed. OF course it helps that toda 
board keeps going no matter wh y 
not so long ago outboards ran the open 
ocean between Nassau and Miami.” 


Pressure Keeps the Gas Moving 


wi 
boa 


le Joe was talking, I looked over his 
I found a big red can, stowed under 
the stern deck, 

“They use big cans now, eh?” I asked. 
“That's a pretty hefty load to hike up on 
top of the engine while you pour it in.” 

“Hike up nothing,” Joe said. “That can 
is feeding gas right into the engine tank, 
See that little pump handle on top? A few 
strokes build up pressure to start the gas 
moving; then pressure is fed back into the 
can from the crankease to keep it flowing. 

1 a couple of an run all day. 


per springs on mot 
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ved. As engine 


ings are exter 
Process reverses 


By this time we were well downriver. 
Ahead of us a clammer, put-putting along 
in an old skiff with a light outboard, turned 
in toward the flats. 

“He's heading for trouble,” I said. “That’s 
full of eelgrass in there.” 

“Wrong again,” said Joe. “Weeds may 
have been bad news in your day, but that 
guy’s light twin is fitted with a skeg—a big 
fin—that keeps eelgrass away from the prop. 
And of course with any gearshift outboard, 
it’s easy to throw the prop into reverse and 
unwind the whole mess in a second.” 

As we headed back, we met an open fish- 
erman coming down. As the trim craft came 
abreast, there was a sharp bump from under 
her stern, her outboard bobbled and began 
to race, and the boat lost way. Apparently 
her prop had smashed into something—prob- 
ably a half-sunken log. 

I was ready to pass a line, when suddenly 
the racing engine returned to normal and 
the fisherman picked up speed again. “What 
happened?” I asked. “I thought that fellow 
had snapped a shear pin sure 

“Behind the times again,” said Joe with 
a grin. “That fellow’s engine has a disk 
drive with an automatic disconnect on the 
shaft. If the prop hits something, it’s auto- 
ally separated from the shaft so the 
blades stop turning. When the prop is free, 
it hooks up again all by itself.” 


How to Hush an Engine 


When we were tying up at the dock a 
trim runabout came zipping up the rive 
I could scarcely hear her. “What's that?” I 
asked Joe. “A galloping ghost?” 

“Along with the self-starter, that’s the big 
news in outboarding-silent engin 
replied. “Designers have found that most 
of the noise from an outboard comes from 
the boat, not the motor. The hull a 
a sound box to build up the nois 
the belly of a violin builds up the sound 
from the strings. So a couple of manufac- 
turers have hung their engines on two sets 
of springs that damp the vibration before it 
reaches the hull. I went out with one of the 
new jobs the other day and you could talk 
in normal tones right ‘ahead of the engine. 

“[ tell you,” he went on, “the outboard is 
getting all the advantages of the automo- 
bile. Why, now you can even get a direc- 
tory of the good outboard waters in each 
state, just like an AAA guide. Wait and 
see—this is only the beginning!” 

‘And he may be right at that. END 
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Doorstops Protect Boat 


A now of inexpensive rubber doorstops 
serewed to the gunwale of a small boat 


will protect it from damage in docking 
and wear much longer than ordinary rope 
fenders that fray quickly. The stops are 
spaced several inches apart and need 
only occ: 1 tightening to keep them 
serviceable.—Larry Gottlieb, NYC. 


Handle Makes Filing Easier 


Tins saw-type handle for a file is com- 
fortable to use and lets you put pressure 
long the top of the file with one hand. 
Cut a triangle from 1” stock, notch out 
the bottom to take the file, and drill a 
hole into the projecting ledge to hold the 
file tang, For finger slot, drill two 1” 
holes about 3” apart. out the waste 
between—Ken Murray, Colon, Mich. 


Paintbrush Made from Rope 


You don’t have to wear out a good 
paintbrush on rough jobs like stenciling 
or spreading gasket or roof-patching ce- 
ment. A piece of heavy rope, unraveled 
at one end and taped, makes a brush you 
won't have to clean. Snip off the used 
end and you're ready for the next job.— 
Pet. P. E. McCafferty, Fort Bliss, Tex. 


Welded Utility Truck Can Lighten Your Garden Chores 


‘or or hauling bales Weld two pieces of pipe together to form 
ss or fertilizer around the home a T, then bend the longer piece into a 
doesn't have to break your back. curved handle. Weld the strips of iron to 
ty truck, made from pipe and strap the body and make the axles by welding two 


iron, can shoulder the burden and reduce” studs or bolts into holes drilled in two 
the drudgery of gardening. pipe caps.—Ht Sibley, Nuevo, Calif. 

NG Your Wood Lathe Can Bore, Too 

i ty Wrrn this rig, your wood lathe can be 

C Ss used as a horizontal boring machine for 


drilling odd-shaped parts or long mating 
pieces to be doweled. 

Fit a short length of rod in the hub of 
a sanding disk and clamp it in the lathe 
| tool-rest holder to serve as a boring table. 


Clamp a wood fence to the table to guide 
i the work into the drill, which is held in 
Spring Guides Wavy Line the headstock chuck. Adjust table height 
sh cake Hine ccd ona ccaesintiva Tso Ee and fence to line up the work with the drill, 
ficou ie t CS ie lard ito dtaw This setup can easily handle repeat opera- 
Beaty heats ar oes oe | tions or production drilling. Clamp the tool 
along ths Sage Py; Peet pebaiien teay rest at the tail end of the lathe to support 
it will make a fine series of scallops—Victor 108 work. 
U. Lamoy, Upper Jay, N. Y. 


Keep Arresters Bare of Paint 


Ir Tue lightning arrester on your TV set 
is on the outside of the house, be sure to 
mask it with heavy cloth before painting— 
particularly spray painting. If lead paint 
gets on it, your signal strength may drop.— 
Marion L. Rhodes, Knightstown, Ind. 
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Easter-Egg Pix Decorate Paper 

You can make the kids their own fancy 
stationery at low cost with the red and 
blue transfers that come with a package of 
Easter-egg dyes. To print a design, just 
place it on the note paper face down and 
moisten the back lightly with a bit of damp 
cotton or a piece of cloth.—Ken Murray, 
Colon, Mich. 


Hinge Weights Paper in Tray 


A mINGE, screwed to one end of a wooden 
file tray, will keep your papers from blowing 
away, yet allow you to slip them out easily 
A strap hinge can be used if you hacksa 
off part of one strap.—Lewis Booker, Louis- 
ville, Ky. 


Channel Makes 
Filler-Cap Grip 


Ir THe gas can you 
use with your out- 
board has a filler eap 
that sticks tight, try 
soldering a 4” piece 
of brass channel on 
the cap for a hand- 
— grip. And if the cap 
really freezes, you can lay a hefty screw- 
driver in the channel for more leverage— 
R. C. Roetger, Warrington, Fla. 


No Matter How You Slice It... 


Durixe last-minute party preparations 
my wife set me to slicing thin slices from a 
long skinny loaf of Vienna bread, All the 
knives were dull, so the first few pieces were 
badly mangled.’ But I slipped downs 
to my shop and crosscut the loaf into thin 
slices on the circular saw. She still doesn't 
know my secret.—Leo R. Daugherty, Fort 
Wayne, Ind. 


Holes Let Paint Return to Can 


Tie groove that 
runs around the inner 
rim of a paint can 
wastes a lot of paint. 
I've found that punch- 
ing or drilling several 
small holes in the 
groove lets the paint 
that cellects there 
drain back into the 
can. Not only do the holes save paint and 
keep the outside of the can clean, but they 
allow you to replace the cover tightly when 
you're through.—Howard E, Moody, Upper 
Jay, N.Y. 


3-D Glasses Dim Pilot Lights 


Intuminatep dials or other indicators 
that glare with eye-straining brilliance can 
be dimmed by disks cut from the viewers 
for 3-D movies. Adjust them by rotating 
one over the other to pass the amount of 
light desired. Tape in place—William B. 
Woodington Jr., Philadelphia. 
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Rubber Keeps Bait Jar Closed 


Asi rip of inner tube across the top 
of your live-bait jar will let your hand in but 
keep the liveliest frog or cricket from jump- 
ing out, Cut a circular piece, allowing about 

) inch of overhang all around the jar. 
Stretch it taut across the jar opening, and 
bind it with wire or string. Use a razor 
lade to slit the self-closing handhole. 
Punch or cut several openings in the rubber 
ty let ina thomas P. Ramirez, Fond 
du Lac. Wis. 


Saw Doubles as Pruning Blade 


Ir you use a pruning saw only 
occasionally, you can make a 
satisfactory rig with a blade bor- 
rowed from an ordinary nest of 
saws. Choose one of the narrower 
blades and bolt it as shown to 
a flat pole of the desired length. 
Since the saw blade is unaltered, 
and can be quickly removed, it is 
always readily available for use 
with its regular handle.—Robert 
Tyson, NYC. 


Flooring Strips Make Slides 


Toncue-and-groove 
strips ripped off the 
edges of standard floor- 
ing provide ready-made 
slides and tracks for 
small cabinets. Nail the 
tongue strip to the bot- 
tom of the cabinet and 
the groove strip to the 
bottom of the door. 
Rub both strips with soap to make the door 


Springs, Ohio. 


Conversation Piece for Phone Corner Has Rolling Seat 


A miei corner in a hallway is no place 

for a telephone, but if you must have it 

there, this compact table wi 

stool will not interfere with traffic. 
Cut all parts from %” plywood except 

the feet; these are made from 1%” pine and 
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drilled for casters. Assemble the table and 
backboard before attaching it to the wall. 

in the parts with glue and nails. Locate 
all studs, and drive screws through the 
backboard and shelf cleat to secure the 
table. Assemble the stool, also with glue 
and nails, and install the casters. 

Sand and paint or varnish to harmonize 
the surroundings.—Mrs. Ruth M. Lar- 
son, Rochester, Minn. 


cause 
carry 


m in the 
cutter gives smoot 


etl 
a fly 


This 


when used for milling surfaces. 
rips lathe bit in its grooved head. 
A matehi . forced bit by 


two Allen screws, holds it in positio 
permits adjustment. 

Turn the body in the lathe a 
30° bevel on the Mill a 
groove in the beveled 
tap two holes for the setscrews, Shape the 
tongued cap from %” flat stock to fit roughly 
over the head and attach it with the set- 


yet 


and 


Rod Threaded in Drill Press. Faced with 
the problem of threading a number of rods, 
all smaller than 4” diameter, I rigged a 
threading setup in my drill pres: 

I clamped a vise to the drill-press table 
and locked two pieces of %” rod in a vertical 
position between jaws. The rods to be 
threaded were chucked in the drill pr 
and fed at slowest spindle speed into a die- 
stock set between the two vert rods. 
The rods prevented the diestock from turn- 
ing, yet allowed it to slide upwards as the 
die cut the threads.-L. Hoyland, 
On-Trent, England. 


Please turn the page for more shop ideas. 


screws. Then chuck the 
lathe to bring the cap to the body 
—Gus W. Hall, Brooklyn, N.Y. 


HOLE) TAPERED 


Tapered Pin Locks La 


Nut. To lock a nut 
that must be removed 
at times, drill a hole in 
the end of the bolt 


SAW CUTS 
and hacksaw two slots 
part ws down it. 


Then tum the nut ar 
down tight and drive a tapered pin into the 
hole to spread the slotted bolt end. Pull out 
the pin with a pair of pliers when you want 
to unscrew the nut.—Federico Strasser, San- 
tiago, Chile. 


Bench Vise Tip. Before bolting a vise to 
the workbench, check to be sure the face 
of the rear stationary jaw overhangs the 
edge of the bench, if only by a fraction of 
an inch. With the vise 
mounted this way, 
you'll have no trouble 
gripping long shafts 
or rods vertically be- 
tween the jaws of 
the vise.—Andrew 
Vena, Philadelphia. 


Spring Punch Needs No Hammer. Punch 
your center marks right on the nose with this 
spring punch that has-its own hammer built 
right into it. 

Use a %” o.d. tension spring, about 4” 
long to serve as both power for the hammer 
and outer case of the punch, The spring 
should be just stiff enough to be easily 
pulled apart with the fingers, yet snap back 
sharply when released. 


Snap Switch Controls Drill Press. A 
drill press can be made to turn itself on and 
off automatically with a normally 

snap switch (arrow) installed above the 
depth gauge. Mount the switch on a 
bracket screwed to the belt guard and wire 
it in series with the regular toggle switch. 
When changing drills, flip toggle switch to 
OFF to prevent accidental starting, then flip 
it to ON for automatic operation. As the 
spindle is moved down to the work, the top 
end of the gauge releases the switch button, 
arting the motor. Raising the spindle shuts 
it off. Tape switch terminals to prevent 
accidental shorting by metal chips.—Elbert 
Robberson, Port Washington, N 
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Turn the hammer and anvil from drill 
rod to slide easily inside the spring, Saw 
slots in both parts and drive the spring ends 
into them. Cap the top and bottom of the 
spring with two sleeves turned to a light 
force-fit over the spring diameter. Grind the 
point, after hardening, to 60° or 90°, as 
desired. In use, the point is held on the 
work while the top sleeve is pulled up and 
the hammer sharply 
against the anvil, driving the point into the 
work.—Will Thomas, Buffalo. 


Lubricant for Tailstock Center. White 
or red lead makes an excellent lubricant for 
work held between centers in the lathe. 
Unlike oil, it will not fly off the rotating 
work or squeeze out of the centerbore. 
Bought in tube form, it is easy to apply and 
will not harden, as it might in a can— 
Joseph Tracy, NYC. 


Hacksaw Tips. When cutting thin tubing, 
mount two blades in a hacksaw with the 
teeth pointing in opposite directions to 
minimize grabbing. When sawing overhead, 
use one blade with the teeth toward you.— 
L. M. LaBar, West Pittston, Pa. 


lock Jig Speeds Drilling 

‘Tins jig centers all square or round work 
and aids in drilling holes through table legs, 
turnings or round stock. 

Make the block by cutting a 1”-deep V 
with a table saw set at 45°. Then cut two 
1#-wide grooves across the bottom at each 
end for bolting strips. Slots cut in both 
ends of each strip permit you to shift the 
block until it is centered under the drill- 
press spindle. Use a finishing nail as a stop 
when drilling duplicate pieces—Gordon D. 
Carlson, Minneapolis. 


Metal Strip Subs for Toggle Nut 

‘A MErat strip can be slipped behind a 
thin wall to make a bolt hold. Thread a hole 
in the strip to receive the bolt. Drill a hole 
in the wall just big enough for the strip to 
slip through. Knot a light string in the strip 
and push it through, lining up its hole be- 
hind the hole in the wall. 

Thread the bolt into the strip and cut off 
the string. You can use a washer to cover 
the hole in the wall—John C. McDowell, 
Maple Shade, N. J. 


Trash-Can Bin Is Dogproof 
Fitep from the inside and collected 
from the outside, this bin keeps trash cans 
out of sight from the house, yet within easy 
reach for the collector. The lid keeps dogs 
from knocking the cans over. 
-by-36” opening in the fence 
Rear corners are joined by two- 
by-fours, which also serve as legs. The front 
rests on the lower fence rail.—Hi Sibley, 
Nuevo, Calif. 


Wood Scrap Guides Miter Cuts 

AN EMERGENCY miter guide can be quick- 
ly made from a scrap length of two-by-four. 
Cut one end to the desired angle, nail the 
piece to a bench or sawhorse and let the 
saw ride against the end to guide the cut. 
—L. H. DeLong, Lake Wales, Fla. 
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Gus Doctors a Case of Jitters 
[Continued from page 182] 


checked the universal joints and ran the 
car in gear, studying the drive shaft. 

Then he and Pederson took another 
run. The vibration was still there. Gus 
began to sweat. 

Back at the garage once again, he 
checked the grease pack of the front 
wheel bearings, and proper bearing ad- 
justment. He checked camber, caster, 
front suspension, 

“Sometimes,” he said to Pederson, “the 
manufacturers fail to pack front wheel 
bearings—not often, but it does happen. 
Now how about front-wheel and tire bal- 
ance?” 

“You check ’em,” Pederson said, “I 
have.” 

Gus did check them. Wheels and tires 
balanced perfectly. Gus noted that Pe- 
derson had attached lead balancing 
weights here and there. He scratched his 
graying hair thoughtfully. 

“Let's try her again,” he said. 

Gus pulled up at the pumps, beckon- 
ing to Stan Hicks. 

“Put 50 pounds in these tires, will you, 
Stan?” he said. 

“But, Gus,” Stan protested, “you can’t 
put 50 pounds in these tires. Factory 
spec’ calls for only 24.” 

“Sure,” Gus nodded, “but let’s ride on 
50 this trip.” 


The Tires Balance 


Once more on the open road, Gus 
watched the speedometer needle climb— 
50-60-70-75. 

“No vibration,” he commented. 

“But I can’t ask Madsen to scoot 
around the country on 50 pounds of air,” 
said Pederson. 

“Right.” Gus’s eyes twinkled. “We've 
tacked this vibration down squarely to 
the tires. The rest is easy.” 

“Easy!” echoed Pederson. “I can’t buy 
that. Tires balance—remember?” 

“Sometimes,” Gus said, “manufacturers 
fail to build a tire right—not often, but 
it happens. It happens so seldom that 
Td bet my hat there’s just one guilty 
tire on this bus.” 
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Gus pulled an air gauge out of his 
pocket. “We'll just let the air out of one 
tire at a time, down to 24 pounds, until 
the vibration comes back.” 


The Vibration Goes Away 


Gus knew that one tire in 10,000 or 
more may have its ply laps laid together, 
instead of being separated. When this 
occurs it is a mechanic’s vibration night- 
mare. The tire can be made to balance, 
but there is a hard spot that pounds the 
road at high speeds. When the tire is 
inflated, rock hard, the hard spot is no 
different from the balance of the tread, 
and vibration goes away. 

Out on the road again, the ghost vibra- 
tion came back as soon as Gus, after two 
tries, reduced pressure on the third tire 
to normal. Gus smiled triumphantly. 

Back at the Model Garage, he re- 
placed the tire, after cutting into it to 
prove his point to Pederson. 

“You won't even be out the cost of 
he told the used-car dealer, “I 
handle this brand, and I’m sure the fac- 
tory will be happy to replace this one.” 

That evening Alf Madsen drove in. 

“I hear,” he told Gus, “that you fixed 
this bus, after that knucklehead, Peder- 
son, had monkeyed with it for weeks.” 

“Don't let the corporal kid you, Lieu- 
tenant,” he said softly. “Pederson merely 
brought the car in here for an exchange 
on that faulty tire that was 
trouble. Smart boy, that 


Too Much Talk, Says Gus 


Madsen’s eyes carried suspicion. Then 
a slow smile formed around his lips. 

“I've known you a long time, Gus,” he 
said. “I think that you can lie slicker’n 
anybody I know, when you want to.” 

“And I,” Gus told him, a twinkle in his 
eye, “used to hold your little pink nose 
so you could blow it, Lieutenant. [ think 
that you've been talking too much and 
too loud lately.” 

“Maybe I have, at that,” Alf Madsen 
said thoughtfully, as he drove out. 
“Thanks a million, Gus.” END 


Valve cores can be quickly removed from 
i ike tool. 


tire tubes with this screwdriver. 
A valve cap—the kind with a core-extrac 


ing tip-is brazed or soldered to one end 
steel rod and a wood file handle 


of a kt 


is forced on the other 


A car radio can be turned on and off with- 
out disturbing the volume control if you 
wire a separate push-pull switch in ahead 
of the regular one on the control. Position 
of the knob under the dashboard also helps 
prevent unauthorized use. 


Please turn the page for more auto hints. 


An extra hand strap added to the right 
front se e it easier to get in and 
out, provide a handhold on rough and 
curving roads. Securing the strap to one 
of the screws that hold the sunshade 
bracket saves dr 


Tire chains can be quickly put on without 
jacking up the car with this ramp made 
from a 4”-by-4” notched in the middle. One 
cross link is laid in the notch and the wheel 
driven on top, leaving the chains loose at 
the bottom and easy to clasp. 
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When mounting a spotlight, be sure to 
get the control arm level so the beam will 
1 as you swing it. Wire the spot- 


To hold a Seckaretior while you work on 
it, clamp two ” bolts in ind bolt the 
carburetor to these through the mounting 

holes in the flange. This will provide a very ndently of the head lamps so 
rigid work mount without danger of dam- that if the latter should fail, you still will 
aging the carburetor. be able to continue. 


se bumper guard can 

be bypassed this way on cars that have long 

se their reflec- guard bolts. Cut a short collar of pipe 

specially helpful on older large enough to fit over the nut and slightly 

cars where the housings have become heavily longer than the nut's thickness. Then add 

rusted. Clean the metal thoroughly before a new nut and washer and draw up tight 
against the collar. 
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MEXICAN ROAD RACE OR HOMETOWN TRAFFIC, 
YOU'RE AHEAD WITH CHAMPION SPARK PLUGS!. 


‘Today, because of higher compressions, good spark 
plugs are the key to top engine performance. 
With sweeping victories in the Mexican Road 
Race, Champion Spark Plugs once again prove 
their outstanding superiority under extreme driv- 
ing conditions, Champions came through this 
gruelling 1,912-mile run with dependability and 
performance to spare—powering the winning 
Lincolns in the large stock class, the win- 
ning Lancia in the large sports class and the 
Chevrolet, winner of the small stock class. These 
were strictly stock Champions, identical with 
those available at your neighborhood dealer. 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


ANOTHER CHAMPION FEATURE 


WILL MAKE ANY CAR RUN BETTER! 
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He Made a Fortune Fooling Fish 


{Continued fro 


Burke. It lies at the end of a lovely bay 
of Lake Michigan, and among the forests 
and farms that stretch out for miles on 
three sides of it there are many lakes, 
all beautiful and all full of fish. 

Burke began to feel better already. 

Always conservative, though. he 
burned only half his bridges. He sold 
his home in Detroit, and he and Mrs. 
Burke bought a log cabin snuggled 
among pines and birches at the very edge 
of Traverse Bay. 


He Made Hellgrammites at Night 


But while his wife and one daughter 
moved there, Burke and his other daugh- 
ter remained in Detroit, commuting 500 
miles every weekend. He held on to his 
salaried job and turned out batches of 
corn borers, grubs and hellgrammites at 
night. 

The Burkes sold $13,000 worth of lures 
in 1950, topping off with a spectaculs 
finish at the National Hardware Show in 
New York. There, with a homemade dis- 
play set up on a card table, Burke raked 
in $2,200 for his fish lures within a 
few days. 

With such exhilarating evidence of the 
salability of phony fish food, Burke be- 
came his own boss. He launched his busi- 
ness with only $500 worth of materials 
and equipment. 


Bedroom Doubled as Workshop 


Throughout 1951, the log cabin be- 
side Traverse Bay was both home and 
factory. By day, seven people, including 
Mrs. Burke, turned out fishing lures 
there, The lures were made in the utility 
room and spare bedroom, inspected and 
stapled to display cards in the dining 
room, packaged in the kitchen. 

By 1952, when the annual sales of 
Burke’s Flexo-Products, as they had now 
been named, reached $65,000, the com- 
pany moved out of the log cabin and 
into four rooms in the basement of a 
Front Street drugstore. 

One of that year’s biggest orders came 
from Hollywood, and had nothing to 
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do with fishing. Paramount was prepar- 
ing to make a picture titled Christopher 
versus the Ants. One of the studio's ex- 
ecutives had happened to see a display 
of Burke's lures, including a realistic red 
ant, in a local sporting-goods store. He 
suddenly wondered what it would cost 
to buy 500,000 of them, and had an aide 
telephone Burke to find out. Burke, by 
then hardened to the fact that Traverse 
City breeds practical jokers as well as 
fish, was inclined at first to regard the 
whole matter as a gag. But the static- 
shrouded talker in Hollywood was con- 
vincingly earnest. The final order, though 
watered down, was still huge, It called 
for 100,000 ants twice natural size and 
for 5,000 of them four times natural size. 
Furthermore, they all had to have steel 
shot in their noses, so that they could be 
moved about by hidden magnets. 


Business Looks Good for '54 


This year there is every evidence that 
Burke will sell at least $100,000 worth 
of his plastic lures, which now contain 
19 different models. A new minnow, a 
stone-fly nymph and a floating frog are 
soon to be added to the line. 

Though Burke still uses the same basic 
plastic powder with which he started, 
he has steadily improved the mixing and 
curing formulas to improve the flexibil- 
ity, color fastness, clarity and strength 
of his lures, Their color is remarkably 
natural, and Burke won't tell how he 
achieves it, for patents on the process 
are still pending. 

The final test of any lure is whether 
it will catch fish, and Burke has dele- 
gated to himself the pleasant task of 
finding that out. He has tried his lures 
in the Boardman River, which flows past 
his office door; in California; in Canada; 
and in Duck Lake, a few miles back of 
Traverse City, where he has a cottage 
called “Burke's Retreat.” 

Here, while fat, inquisitive gulls drop 
in from Lake Michigan to observe the 
size of the catch, Charlie Burke happily 
conducts his research, END 


Start your collection of FINE TOOLS 


with this 


BONNEY 


| 
socket 6 00 888 


SET! 


Here’s the most practical basic socket set for 
home and shop. It contains twelve of the most 
useful 14’ square drive double-hex sockets, 
together with a 15’’ hinge handle and an 8” 
cross handle. Available in either a cardboard 
or metal box. 


With this Bonney | Socket Set, you can make 
quick work of repairs and adjustments on lawn 
mowers and garden tractors, automobiles, wash- 
ing machines and other household appliances. 


Take a tip from professional mechanics who 
call Bonney wrenches America’s finest—make 
Bonney your choice. Start with a Bonney 
No. AA8 Standard Series Socket Set. Then add 
to your collection of fine tools from time to 
time by buying the Bonney wrenches you find 
most useful. They’re available in open stock or 
complete sets. Ask your dealer for Bonney. If 
he doesn’t have the No. AA8 Socket Set in 
stock, he can get it for you. Or write us direct. 


BONNEY 


TOOLS 


i 
~ ell 


————_Ss“"™ 


Note! ‘Te economy-minded 
home mechanic or hobbyist will find 
Bon-E-Con tools especially suited to 
his requirements. They are tools any 
man would value at prices anyone can 
afford. And Bon-E-Con tools carry the 
same guarantee as Bonney tools. 


BONNEY FORGE & TOOL WORKS, ALLENTOWN, PENNSYLVANIA 
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Choosing the right projector for . 
your family color shows 


F you're a color slide fan—or about to 
be—you know that color slides are re- 
warding for yourself and enjoyable for 
your family, too. Yet much of the pleasure 
you receive depends on the projection 
device you buy. 


+ or both? 

Naturally, you don’t need a high-powered 
auditorium-type projector for a small liv- 
ing room. And it takes more than the 
minimum-powered projector to do a job, 
say, in a large family recreation room. It’s 
possible you’d be \just as happy with a 
table viewer as with a large picture pro- 
jected on a large screen. Many color slide 
fans have both—a projector for a family 
show, and a table viewer for “quickie” 


Projector, table viewer .. 


showings or editing slides in the living 
room under normal light. 


Get a demonstration 
When your dealer demonstrates the Koda- 
slide Projectors and Table Viewers shown 
on the opposite page, you'll find they flood 
your color slides with brilliant light, even 
to the extreme edges of the picture. You'll 
see each detail crisp and clear, thanks to 
unique optical systems developed by Kodak 
optical engineers. And slide changing is 
easy—even in darkened rooms. 


Your Kodak dealer is there to help 
Talk with your Kodak dealer about your per- 
sonal needs—have him demonstrate—and you'll 
find it’s easy to choose the right slide projector 
or viewer. 


Kedaslide Highlux Ill Projector—Has a bril- 
liant optical system, powerful 300-watt lamp; 
gives new life to your color slides. Quiet motor- 
driven blower cools slides. New-type slide feeder 
in top prevents jarring instrument when chang 
ing slides. $56.50. Highlux II is 200-watt model 
without blower. $36.50. 


Economy projector—Kodaslide Merit Projector 
shows your slides with bright, even illumination. 
Aluminum baffles keep slides cool. Built-in ele- 
vation device, easy to operate. Slide-feeding on 
top prevents jarring instrument. Includes fine 
Kodak Projection Ektanon Lens, S-inch £/3.5. 
$24.65. 


For small group showings—Kodaslide Table 
Viewer 4X combines projector and screen in one 
handy unit. Enlarges color slides more than 4 
times, shows them brilliantly even in lighted 
room. Only $37.50. 


Deluxe viewer—Kodaslide Table Viewer, Model 
A, has Day-View Screen for brilliant images. 
Takes 75 cardboard or 30 glass slides. Push-pull 
changer advances slides, turns light on and off, 
restacks slides. $97.50. 


Easy way to store slides—Kodaslide Compart- 
ment File has 12 handy swing-out compartments. 
Stores 240 cardboard or 96 glass slides. You'll 
appreciate the handy index inside cover for sub- 
ject reference. $3.94. 


and are subject to change without notice 


Eastman Kodak Company, Rochester 4, N. Y. 


include Federal Tax where applicable, 


New file for an evening’s show—Kodaslide 
Ready-File is compact, handy for carrying. Holds 
200 cardboard 2 x 2 mounts or 100 stereo card- 
board mounts. Keeps slides in groups, the way 
you project them. Index in cover. $1.95. 


Care and Feeding 


Ey 


LOOKING FOR OIL LEAKS 
After a long cold winter, gaskets may shrink, bolts 


ay loosen, oil may leak on your garage floor. It is 
important to locate these leaks and correct them. 


. May require a new timing chain oil seal or new oil 


an gasket 

jew oll pan gasket. 

If engine oil, a new rear main bearing oil seal may 

beneeded. {foil is black and heavy, you may need 

‘@ new transmission front bearing oil seal. 

©. Transmission oil leaking here may call for a new 
transmission cover gasket or a new speedometer 
drive gear oil seal. 

£. Transmission oil here calls for a new transmission 
rear bearing oil seal—also indicated by oil thrown 
‘across the under side of the car body. 

F. You may need to replace the U-joint rubber boot. 

G. Oil leaking from front of rear axle calls for replac- 

ing the pinion shaft bearing oil seal. 

‘When inside of wheel is covered with axle oil, the 

outer end of the axle oil seal needs replacing, lest 

it cause brakes to grab, which is dangerous. 

1. May require rear axle ihspection cover gasket, or 
merely tightening the plug. If filler plug ferrule is 
Hoos in Rousing, spot Welding is needed, 

4. Rear axle oil leaking at hydraulic brake fitting 
may call for removing brake liner and tightening 
or replacing fitting; then bleed brakes. 

K. Oil leaking from shock absorber usually calls for 
replacing the whole sealed unit. 

Watch for oil leaks and correct them, as oil can cause 

costly damage on parts where it doesn’t belong. 


YOURS FOR THE ASKING 


Write for your free copy of the helpful 
illustrated manual, “MORE POWER, 
ss Gas, Less Oil.” It may save you 
real money. And when you re-ring, | 
insist on Sealed Power KromeX Ring 
Sets, with chrome top compression | 
ring, chrome rails on oil ring. and 
the famous Full-Flow Spring. 
KromeX Ring Setsare factory-seated 
for fast break-in and immediate oil 
control. Sealed Power, Dept. 
H-3, Muskegon, Mich. | 


Sealed Power 
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Patients Enjoy This Hospital 
(Continued jrom page 128) 
hampers for linen disposal, and X-ray 
view boxes. 

Staggered between stations are steri- 
lizers, stoves, refrigerators and supply 
depots. “Whatever you need,” said Nurse 
Brown, “is stored where you need it.” 


Waldorf-Like Wards for Convalescents 


But gadgets and architecture are not 
the only steps forward in the Kaiser Hos- 

ital. There’s a difference in attitude, 
especially noticeable on the hospital's 
sixth and seventh floors. These are called 
“hotel floors,” and are for convalescents. 

On a typical sixth-floor morning, for 
example, Raymond Hayes wakes from a 
deep sleep, yawns and flips a switch at 
the head of his bed. “Desk,” comes from 
the speaker over his head. 

“Good morning,” says Mr, Hayes, 
“What time is it?” 

“8:25,” says the speaker. 

“Lovely morning,” says Mr. Hayes. 
“I think I'll take my breakfast in the 
lounge.” 

“Tl tell the maid,” says the speak- 


er. 
Later, after a brisk shower in his pri- 
vate bathroom, Mr. Hayes samples his 
bacon and eggs from a special vacuum- 
packed tray, “This,” he says as he watches 
his favorite television newscaster, “is 
what I call the country-club life.” 


Trip to Surgery Made Less Dreary 


Surgical patients have all the conven- 
iences offered to new mothers, with the 
exception of private instruction on the 
care of Baby, and they have a few bene- 
fits of their own, 3 

They are wheeled into surgery through 
back doors, so that they see very little 
of the mechanics involved and cannot 
see other patients. Instead of the usual 
wheeled stretcher, the patient arrives 
on a special recovery bed. After the 
operation is over, he is lifted directly 
from the table onto his bed, saving an 
awkward step in the usual routine. 

Instead of being taken to his own room 


(Continued on page 264. 


How to reduce workshop noise 


W's easy to turn your workshop ceiling into on efficient sound-muffler by 
installing Armstrong's Cushiontone or Perforated Temlok Tile. These per- 
forated wood fiber tiles absorb noise as it strikes the ceiling. You can in- 
stall these noise-quieting tiles yourself. 


eA YS! Fez 
Shallow-drilled holes in each corner of Cushiontone AI 2 few hours you con install on attractive, noise 
take Mothead or collar nail, Nailheads should be ‘qiating calling of Coshlontone. or Tertok Tile in 
Vir to "in diameter. Wide nolling longe on Per- your basement workshop. Both tiles are prepalnted 
forated Temlok Tile allows for nailing or stapling. ond washoble. You'll want sound-con ning ceil- 
Spectal joint hides nails or staples, ings in your playroom ond kitchen, too, 


For @ free booklet on Armstrong's Cushiontone ond Temlok, write Armstrong Cork (A} 2 
Company, 3903 Washington Avenue, Lancoster, Pennsylvania. € =) 


ARMSTRONG’S CUSHIONTONE 


Temlcok® * M-67® Monowall® + Insuloting Wool * Hordboords * 
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19 industrial plants for its accuracy, long life, and quick availability 
Precision standards, but not high priced. See it demonstrated ot your 


DELTA 14” BAND SAW. 
‘of parts and access 
nearby Delta Deoler's. 


Wood Cutting Bond Saw from 
Se etaie ander tbe puae, 


LYTR\ a QUA MukES THE OIPERECE/ 


Thig DELTA Band Caw! 


Make complicated curved cuts easily, in wood or plastic . . . re-saw accurately 
.. . rip, cross-cut, or miter-cut stock too thick or wide for your circular saw... 
do and make countless things that were before impossible! Once you own a band 
saw, you'll wonder how you ever got along without it—if it’s a Delta. 


Delta Quality Makes The Difference 


Into every Rockwell-built DELTA Band Saw goes 
all the experience, the precision-accuracy—all the 
solid quality—that have made Delta Power Tools 
leaders for exacting industrial use. In fact, the 14” 
Delta Band Saw pictured at the left is the same 
model used in countless modern production plants. 
It’s built to last, simple to adjust, foolproof to 
handle—and safe. Delta-engineered accessories 
make the versatile band saw even handier to have 
around, add a lot to your fun and satisfaction, save 
you more money by allowing you to do more jobs. 

Delta quality costs no more than “second best”’— 
so why gamble your money? See the Delta Band 
Saw demonstrated; ask your dealer about his easy- 
pay plan. And send the coupon today for helpful 
Delta literature. 


Hard cuts are easy—on your Delta Band Saw 
Make dozens of interesting new projects 


Window 
Valances 


DELTA QUALITY POWER TOOLS 


Another Product by ROCKWELL 
@ 


Rene mete 
eave aes oe 
weE yon 


With the handy Sonding Attochment—exclsive 
‘with Dalto—it's simple to give that all-important 
‘oll curves and other 


DELTA POWER TOOL DIVISION 
Rockwell Manufacturing Company 
SO4C N. Lexington Ave,, Pittsburgh 8, Po. 
Please send me: 
New Delia Homecraft Cotolog 
Delta Industrial Catalog 
"Getting The Most Out of Your Bond Sow” 
{50¢ enclosed) 
[i “Things To Moke On Your Bend Sow” 
(25¢ enclosed—no stamps, please!) 
Nome. 
Address 
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7 Animals Protect Themselves 


to protect its Fawn against 
attacks of Rattlesnakes 
‘ond other natural enemies. 


Normally of @ very timid 
nature, @ Doe will fight 
ferociously ond effectively 


Ac ALvvac MORE NEW CAR 
ENGINES THAN ANY OTHER BRAND 


Every car engine has its natural enemies too— 
the dust, dirt, grit and sludge that collect in 
motor oil—ready to attack smooth-surfaced 
bearings, pistons and other precision parts. 
AC's Aluvac Element provides proved protec- 
tion against these engine oil enemies. Its special 
accordion Told Rives ten times the filtering area 
of ordinary elements, and its specially formu- 
lated filtering material screens out particles as 
fine as 1/100,000 of an inch. 


Change your oil filter element at from 4000 to 
6000 


miles—and change to AC Aluvac to make 
your car's engine run better, longer. 


or 
FILTERS 


wit 


ELEMENTS 
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Patients Enjoy This Hospital 
(Continued from page 260) 

after surgery, the patient is wheeled to 

a special recovery room, where he re- 

mains until he has gone through any of 

the first reactions to the operation and 

to the drugs used. A nurse stands by in 
the recovery room at all times. 

Even the hospital’s meal system is 
unique. In the modern basement kitchen, 
a new machine superheats glass dishes. 
These are popped by an asbestos-gloved 
attendant into a rubber-insulated metal 
shell, then carried on a conveyor past 
the cooks, who serve each plate while 
the dietitian supervises. 


Patient Gets Food While It’s Hot 


At the end of the assembly line, a 
rubber-lined metal top is clamped onto 
the bottom shell, forming an insulated 
package, which is still steaming hot 
when it reaches the patient on one of 
the floors above. Food is served from 
a stainless-steel and glass cart, which 
carries huge vacuum containers of soup, 
coffee and boiling water. 

All this medical high life costs no 
more than ordinary hospital care. The 
hospital itself cost $3,000,000 to build 
and has 224 available beds. This is con- 
sidered a reasonable price in hospital 
circles, A semiprivate patient pays $15 a 
day, and $22 a day is the tab for a private 
room. The new father shells out only 
$140 for all hospital expenses during his 
wife's confinement. 

Gone, in the Kaiser Hospital, are six 
a.m, awakenings for temperature-taking 
and meals. Breakfast is served at 8:30 
after a leisurely awakening. Visitors are 
not viewed with distaste and suspicion, 
but encouraged. Visiting regulations are 
stretched and forgotten, if there’s a good 
reason. 

“After all,” Nurse Brown summed it up, 
“we're here to help these people.” ND 


Modern Movies 
Son: “I gota movie report card this time, Dad.” 
Father: “What do you mean, a movie report 
card?” 
Son: “Three D mentions.”—Pure Oil News. 


“Your best buy in power 
saws is MAXAW 700 
with magic: pivot” 


says Paul Jones, President, Cummins-Chicago Corp. 


‘The Cummins Maxaw 700 I'm using makes that 
all-important 45° cut in 2x 4's—with blade to 
spare. It makes every cut for every house. In 
fact, on a dollar-for-dollar and pound-for-pound 
comparison, the MAxaw 700 outperforms every 
saw in the 7” field. Yet it's so perfectly en- 
gineered that it weighs only 10 pounds—much 
lighter than other saws in the 7” field. 

‘There in a nutshell is the amazing story of 
Maxaw 700 with magic* pivot. 

‘The man who brought about the engineering 
miracle of MAxaw with magic: pivot is Fred 
Wappat, often referred to as the “power saw 
Edison.” Mr. Wappat pioneered the portable 
power saw and was responsible for many of its 
early developments, one of the most notable be- 
ing the telescopic guard. 

But his greatest achievement—and the great- 
est made by any one individual in the power saw 
field—is the magic* pivot in Cummins Maxaw. 
Now, here is precisely what magic pivot does: 


Blades last twice as long 
magic* pivot gives the saw blade of your MAxaw 
greater cutting depth at 45°, you get blade to 
spare. Maxaw blades will take three to four 
more sharpenings than blades of similar diam- 
eter used on other industrial saws. This means 
magic* pivot lets you use blades twice as long. 


“Stub-radius” blades reduce friction, shock 


magic* pivot permits MAXAW to use “stub- 
radius” blades to do the same cutting jobs as 
heavier saws with larger blades. With “stub- 
radius” blades there is less leverage re-acting on 
the saw mandrel shaft. Therefore, there is less 
shock transmitted to the gears, ball bearings and 
armature of the saw. 


Puts more power at cutting edge 
Power always diminishes as it reaches out from 
the saw shaft to the blade cutting edge. With 
magic: pivot which enables you to use “stub- 
radius” blades, distance from the power shaft to 
the cutting edge is shorter than with larger 
blades. Result—you get more power where you 
need it—at the cutting edge. 


bulk—less weight handicap for user 
magic* pivot reduces the handicap you place on 
aman on the job. A 1200-Ib. race horse is han- 
dicapped with an average of 1 to 10 Ibs. of lead. 
He works only a few minutes in each race, Aman 
weighs from 150 to 200 Ibs. He climbs ladders, 
roofs .. . is on the move 8 hours a day. He's 
handicapped on the job with anything but the 
lightest weight saw—the Maxaw 700 weighing 
only 10 pounds. 

Mister, if you want a power saw that saves you 
time, money and energy, you want the MAXAW 
700 with magic pivot. It’s perfectly balanced to 
stay on the cutting line, guides itself without 
pulling or wavering, This is the portable saw 
priced for the home handyman as well as the 
professional user. Imagine being able to get all 
this performance in an all ball and roller bearing 
10-pound power saw—for only $69.50. That's 
right—only $69.50 buys you the finest power saw 
in the 7” field—the Maxaw 700. Ask for Cum- 
mins Maxaw 700 at your hardware or lumber 
dealer's. Don't settle for anything less. I'll be 
glad to send you our fully documented folder: 
“What magic-pivot Means To You.” Every man 
who is interested in portable electric saws should 
read it. Please write me today. 


Sincerely, Gack) \ 
PRESIDENT 


CUMMINS-CHICAGO CORP., 4740 N. Ravenswood Ave., Chicago 40, Ill. In Canada: 334 Lauder Ave., Toronto 10 
Makers of MAXAWS, MAXDRILS, BALL-RITE and PERM-ALIGN DRILLS, FIXMASTER KITS, do-it SHOP 
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> 
“Takes » 

the work . m7 
out of q : 


Screwdriving” 


ry trade has its tricks. Here’s one from an old. 

cabinetmaker. Pour a little Pol-mer-ik Linseed 
n a shallow pan and soak your screws hefore you 
them. They'll drive much easier and the linseed 
coil will seal the wood around the screws. 


Archer Polmer-ik is 
handiest single item 


Protecting Hand 
Too! 


« Peaserving paint | in handy pint 


When You Paint 


For years Archer Pol-mer-i 

has been the choice of profes- 
sional painters. A special heat 
treatment rearranges and 
locks the oil molecules to- 
gether, gives you a tougher, 
more durable paint film 
When you reduce paints with 
Pol-mer-ik they brush out 
sier, level better, have a 
smoother surface that collects 
less dirt, and give you a long- 
er-lasting job! 


101 MONEY- SAVING IDEAS! 


Get your copy today. Shortcuts ond pointers from 
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Sun Furnace Goes to Work 
Conti from page 133 


Experimental solar houses, heated most- 
or entirely by the sun, show promise, 
and will look much more interesting if 
the necessary investment—still higher 
than for an ordinary heating plant—can 
be reduced. For heating homes and hot 
‘er, mirrors or lenses aren't needed. 
Temperatures up to 400 degrees F. can 


| be obtained in flat-plate collectors, es- 


sentially glass-covered boxes lined with 
bla ted metal, through which 
water or air circulates to be heated. 

Steam engines can be run on solar 
power, as Dr. Charles G. Abbot of th 
Smithsonian Institution has demon- 
strated in his pioneering experiments. So 
far, though, it’s 
Abbot boiler with a mirror large enough 
to produce two horsepower would prob- 
ably cost about $1,000. Heat engines that 
could run efficiently at lower tempe 
ture than conventional types, dispensing 
with the mirrors’ cost and complications, 
would be another story. That's something 
for inventors to work on, 


Sunshine into Electricity? 


A miniature “sun motor” exhibited not 
long ago by Charles F. Kettering, Gen- 
eral Motors research ace, demonstrates 
the future possibility of turning sunshine 
right into electricity. Enough current to 
it is generated when a candle flame 
a tube bristling with twisted wires, 
or when a lamp’s beam is directed on a 
bank of photovoltaic cells, 

Twist together the ends of pieces of 
copper and silver wire, heat one of the 
two junctions, and current will be gen- 
erated. This is the effect that a thermo- 
couple applies to operate the tempera 
ture-indicating meter of an electrical 
pyrometer. Voltage and current can be 
multiplied to substantial figures, by con- 
necting many thermocouples ind heating 
one set of junctions. So it’s easy, in imag- 
i to picture a solar power station 
where acres of thermocouples turn the 
sun’s rays into free kilowatts. The catch 
is their notoriously low efficiency as en- 

[Continued on page 268) 


' 10 Horsepower 


JOHNSON 
SEA-HORSE 10 


GET FOR YOUR MONEY! 


Ten horses give you action for your money. Ten horses give 
you a margin of power that lifts your boat into a plane with 
certainty every time—even with company along! 

Here is man-size power—in a compact, easy-to-handle unit 
that speeds or trolls with equal facility. High-torque per- 
formance, the result of extremely advanced design, means 
terrific acceleration all the way up! If you're going after 
extra power, get the kind that counts. Ask the happy owners 
of Sea-Horse 10’ 
HIGHLIGHTS: Equipped with full-size fuel system for long-range operation 
(G-gallon Mile-Master). Fitted for remote control of throttle, shift and 
steering. Twist-Grip Speed Control. Full Gear Shift. Air Intake Si 
New Up-and-Off Motor Hood for instant engine accessibility. Only $2 
fo.b. factory—outboard motoring’s great buy! 


lencers. 
50 


947 tor DEPENDasury 


FREE! The complete new 1954 


Sea-Horse catalog. Write 
r Johnson Dealer. 1 
ne under “Outboard Motors” in 


your classified phone book. 


In Canada: Mfd, by Johnson Me 
THE NEW 1954 SEA-HORSES 
ELECTRIC STARTING SEA-HORSE 25. 


hp. The “automatic” outboard, Every: 
thing delux $498.00% 
SEA-HORSE 2525 hp. Sponds aver 310 
mpht Yet it troila $410.00" 


SEA-HORSE 10—10 hp. New. Improved. 
Outboarding's great buy... $297.50° 


SEA-HORSE 514 — 


M4 hp, New. “Sus 


pension Drive.” Ita quiet). .,.$210.00° 
SEA-HORSE 3—3 hp. twin! With 
Angie-matic Driv $145.00" 


“Price Fs, fctry, net a 
Be iis biel eepetitics 


‘at 4000 rpm. Weights approx. 


Hints on How fo Refinish | 
Furniture | 


Remove old 
h—quickly, easily 
with fast-acting Stry- 
peese. Brush on, let 
it set. . . off comes 
the old finish. (hint: 

dust over 
Roll off” 
Strypeeze 
and old finish.) 


— 


Step 2. Fill all holes, 
nicks — permanently 
and simply with Savo- 
gran Wood Putty. 
Tools easily, won't 
shrink, Now, sand 
entire surface with 
6/0 sandpaper. (For 
‘cracks in plaster, use 
Savogran Crack Filler. 
It’s the original pa. 
tented quick-harden- 
ing water putty.) 


see 


Smet 339 oS | 
le “ = 
dS a 
PRODUCTS ... at better paint & hardware stores 


Write for free helpful literature 
‘SAVOGRAN €O., Dept. 44. 25 Huntington Ave., Boston 16, Mass. 
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Sun Furnace Goes to Work 
[Continued from page 266) 
ergy converters, although improved ther- 
mocouple alloys have lately raised the 
figure considerably, 

Unlike photocells that merely control 
current from an external source, photo- 
voltaic cells actually generate current, 
when light falls upon them. Camera fans’ 
light meters employ photovoltaic cells, 
While a selenium or copper-oxide cell 
of this type may convert as much as 12 
percent of light of some wave lengths 
into electricity, its low over-all efficiency 
compares with that of a thermocouple. 
Eventually the figure may be bettered 
but, as Dr. Harrison comments wryly, 
“Scientists must understand matter and 
energy much better before we can count 
on charging our automobile batteries 
from thermoelectric or photoelectric gen- 
erators on the garage roof.” 


Improving on Nature’s Way 


There remains the chemical route 
to harnessing solar energy—tried and 
proved by nature, long before man came 
along to puzzle over the problem, All but 
five percent of the energy we use, in- 
cluding the coal we burn and the food 
we eat, hi some time been stored by 
photosynthesis in plants, which captured 
it from the sun. Can we do better than 
plant wheat, or corn, or sugar cane, on 
ms and plantations, and let nature 
ke its course? Some think so. 

It may have been a preview of the fu- 
ture when a crop consisting of 100 
pounds of dried, microscopic plants was 
harvested at Cambridge, Mass., not long 
ago, for the Carnegie Institution of 
Washington. 

The odd product consisted of myriads 
of single-celled algae of a kind called 
Chlorella. They had been grown in water 
containing suitable ts, circulating 
with carbon-dioxide gas in a plastic tube, 
while sunshine poured in through the 
tube’s walls. 

Experts predict cre’s yield of food 
could be multiplied manyfold by grow- 
ing Chlorella in tanks, instead of planting 
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“The Long, Long Trailer” 


ne e sromtts 


Lucille Ball «-: Desi Arnaz 


AAT YOUR FAVORITE THEATRE SOON! = 


SEE ff 
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MOBILE APARTMENT HOMES 


; peer ee / 


enjoy Carefree vA 


| 
.. ata new, low | 


7 i a 


Reod how thousands of folks are en- 
joying new economic security and living 
freedom in a completely furnished New 
‘Moon Mobile Apartment Home. 


Yea Fist to New Mom living 


erie ues fom eh Learn all about the advantages of New 


for them v0. 
Sand the ki 


smobiliey permits moring 10 top 


mobi pe Moon mobile living—how you can enjoy 


complete living comfort and convenience in 
a New Moon mobile apartment home that is 
completely furnished and available in a 
variety of sizes to fit your living needs. This 
colorfully illustrated fact-packed book tells 
how you, like thousands of folks from all 
walks of life, can enjoy New Moon owner- 
ship at new low cost on our “like-rent” 
payment plan. 


ther, enjoy home comfort nea. 
srthey move from camp 
Beier for ving 


}QUT OBLIGATION, pee send me tet 
‘Guide," describing the advantages of New Moon Me 


YOU TAKE YOUR HOME WITH YOU WHEREVER YOU GO ee © 
FOR SEMI-PERMANENT LIVING, TRAVEL AND VACATION FUN! 
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Hit hard, heavy 
blows. Or tap a rivet 
lightly. The Plumb 
Ball Pein Hammer puts 
outjustthe rightamount 
of force for the job. 
Here’s how this con- 
trolled power 
is engineered 
in. Weight is 
centered below 
the eye, behind 
the striking face. 
This adds force to 
the blow. Yet this 
off-center design 
lets you hit easy, accurate 
blows with the cone shaped 
pein. You'll spread rivetsevenly, 
never mash them. 

The shock absorbing second- 
growth, hickory handle 
and the special analy- 
sis steel head give it 
qualityandlonger life. 

But it is the scientific distribution 
of the weight that lets the Plumb 
Ball Pein Hammer—and not your 
arm—do the hard part of the job. 


Quolity Comes FIRST 


is FIRST in Quality 


MAMMERS + WATCHETS + AXES + FILES 
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Sun Furnace Goes to Work 
[Continued from page 268} 

the soil at all. The dried or frozen prod- 
uct, we're assured, forms a nourishing 
paste with “a delicate grassy flavor.” And 
if our palate isn’t progressive enough to 
fancy such ultramodern fare, we can 
feed it to cattle or poultry, and be re- 
warded with old-fashioned steaks or fric- 
assees in abundance. 


Cerium Salts Get into the Act 


ally, the chemists are talking about 
bypassing biological processes entirely— 
and capturing sunshine right in flasks 
and test tubes! Sunlight is known to pro- 
duce various chemical reactions, as when 
it turns blank film into a portrait of Aunt 
More promising for delivering use: 
antities of energy is a photochemi 
salts of cerium 
dissolved in water, which Prof. Law- 
rence J. Heidt of MIT has been inves‘ 


The cerium salts’ ions can take on two 
forms, called cerous and ceric. When 
sunlight acts on the solution, they change 
from one form to the other—and then 
back again. This might seem to get no- 
body anywhere, But, in the process, some 
of the water decomposes into elemen- 
tary hydrogen and oxygen. The over-all 
result is that, with the cerium salts play- 
ing the role of catalyst, sunlight breaks 
down water into gases that can be burned 
for fuel. 

We're still a long way from dr 
the plans for a solar-powered gasworks. 
One percent would be a generou: i 
efficiency in con- 
I energy. But it’s 


1g 


ng approach for future experi 
menters to explore. END 


Not Guilty 


WuHeEN a w in motorist was called upon to 
stop, she asked the motor cop indignantly, 
“What do you want with me?” 

“You were going 60 miles an hour,” accused 
the offi 

“Sixty miles an hour! Why I haven't been out 
an hour,” she replied. 


Look what you can do with this 
New Black & Decker Saw! 


Try it yourself and get a 
chance to win $1,000.00 


Get a demonstration of this wonder- 
ful new saw at your Utility dealer. 
‘Then fill out a free entry blank, de- 
scribing the features you like best — 
and you may win $1000 in Black & 
Decker's big Saw Contest! 


soys: 

‘Send 25c for my "Handy 

Tips’ booklet, full of home 
repair ideas ‘plus infor- 
mation on patterns for 
projects like sample be- 
low.* (No stamps, please). 
eg. asd Pastor Coma 


Need more living space? Do-it-yourself 
materials let you convert your attic or 
basement at far less cost than you ever 
dreamed! And the new Black & Decker 
Utility 6” Adjustable Saw takes the 
back-breaking work out of the job! 


‘This new saw makes angle cuts, bevel 
cuts—every cut you need to add a beau- 
tiful room to your home, or make book- 
cases, cabinets, etc. You can get infor- 
mation on plansand patterns by mailing 
the coupon below, and your dealer will 
advise you on materials. When you visit 
him, ask to try the new ne a a 6" 
Saw—as well as the larger 7-, and 
9-inch Heavy-Duty Utility savel 


‘ice olen beter baton 
Block& Decker eons 5 
[DEEEETY]* ronrante ELECTRIC TOOLS 


1 

1 

H ‘ob Davis, Home Service Dept. HS; The Block & Decker Mig. 
1 


1 Nome. = 


For address of your nearest decler 
sve “TOOLS ELECTRIC in the Yl- 
low Pages of your telephone book. 


1 
1 
Plecse send me "Hondy Tips for Handy Men."I.am enclosing 25e. 
1 
| 
| 
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OVERHEAD VALVES 


HIGH-TURBULENCE 

COMBUSTION 

CHAMBERS 
SHORT-STROKE, 
LOW-FRICTION 
DESIGN 


THE NEW 130- 


DOUBLE-DECK 
INTAKE MANIFOLD 


FULL-FLOW 
OIL FILTER 


p. Y-block V-8 


The story behind 
Ford’s \Y and IT 


the two most modern engines in the industry 


Twenty-two years ago Ford introduced 
first V-8 in the low-price field. The 
ign innovation then was the one- 
ign charac- 
Jopted by all 
other builders of V-8 engines. And now, 
with 22 years’ experience building V-8's, it 
is only logical that Ford is first in its field 
to introduce a brand new type of V-8... 
the Y-block V-8—along with the industry's 
most modern Six . . . the I-block Six. 


Deep-block construction 
Both engines have extra-deep blocks that 
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extend well below the crankshafts, form- 
ing the “Y”- or “I’-shaped cross-sections. 
This results in far more rigid support for 
the crankshafts. Operation is far smoother 
and quieter, engine life far longer. 


Free-turning overhead valves 
Both engines have overhead valves that, 
in conjunction with their new intake mani- 
folding, permit free flow of full fuel charges 
to all cylinders for more responsive per- 
formance. Valves are free-turning to help 
maintain their tight seal, keep compression 
high for continued top efficiency. 


Try the “!7” and “I” at your 


OVERHEAD 
VALVES 


HIGH-TURB 
COMBUSTION 
CHAMBERS 


FULL-FLOW 
OIL FILTER 


Short-stroke, low-friction design 
Both engines are “oversquare,” that is, the 
bore is greater than the stroke. The short- 
stroke design means less internal friction, 
more usable power from every drop of gas. 


Full-flow oil filter 


A full-pressure lubrication system with full- 
flow oil filter forces completely filtered oil 
to all vital bearing surfaces and engine 
parts. Engine wear is reduced up to 66%. 


4-PORT 
INTAKE 
MANIFOLD 


.» I-block SIX 


Base-mounting of oil filter eliminates ex- 
ternal oil lines. 


Choice of engines 


Either the Y-block V-8 or I-block Six is 
available in any of Ford’s 14 brilliant new 
body styles .. : and you may choose Ford- 
omatic Drive or Overdrive, if you wish. 
Stop in at your Ford Dealer's ‘soon and 
Test Drive a ‘54 Ford with either of these 
great new power plants. 


Ford Dealer’s today! 


"54 FORD 
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+s a new insulating product 


Here’ 
of “1001 uses.” Wonderfully 


easy to handle and apply. And 


so versatile, so effective, you'll 
jaces 


find uses for it in a dozen pl 2 
‘round the house. 


Bayo fuel by weaning fire. a 


Fosintant Super 
found your henting dive 


Reduce dripping from cold 
be aay ‘efficient heat inwula~ = 


ater pipes Heduce 


‘baorption. Cute 
easily with sciasors or knife, 


Get L-O-F Super. 
Fine at your favorite 
hardware dealer's, 


where this rack is on 
display. Ifyourdealer 
doesn’ write 


Libbey-Owens:Ford, 
Fiber-Glass Division, 
4934 Wayne Build- 
ing, Tol 
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Needle to Stop Deadly G-Gas 
[Continued Jrom page 146) 

looked at Kathleen and she nodded. This 

was something we had todo.” 

The profit-minded Hirsch kept Potter 
busy filling orders for flow meters. When 
several weeks passed without progress 
on the injector, the Conscience, Miss 
Ruch, caught Potter’s attention. She re- 
minded him that he had been postponing 
month after month some minor, but nec- 
essary, surgery. If Dr. Sarnoff arranged 
for the operation at Harvard's hospital, 
couldn't Potter work on the injector 
while he convalesced? He could. 


Simultaneous Operati 


was how the injector came to be 
ned by an aeronautical expert in 
a hospital, Potter was operated on one 
day, rested the next, then started sketch- 
ing in bed. Sketches and experimental 
models were shuttled back and forth be- 
tween the Boston hospital and the New- 
ark plant. When Potter was discharged 
from the hospital a week later, the auto- 
matic hypodermic needle existed in pret- 
ty much its finished form, 

“Hirsch was right about our losing 
money,” Potter says. “I figure the job 
has cost us $50,000 so far.” 

Potter frankly admits, however, that 
he stands to recoup this and much 
more. He made 1,500 injectors on a pilot 
contract for Army field trials, and has 
similar orders from the English and 
Canadian governments. Wartime de- 
mand would be astronomical—one injec- 
tor for every man, woman and child. 
Peacetime prospects appear profitable, 
too. A reliable automatic injector would 
be handy for diabetics, who must give 
themselves regular shots of insulin, And 
doctors and dentists, too, might find it 
useful when treating patients who quake 
at the sight of a needle. END 


Telling the Truth 


Wuen the lady who was making out a job 

tion came to the little square headed 

she didn't hesitate. She simply wrote: 
Phoenix Flame, 


’ Ask your hands 


to tell you 


You don’t have to be a carpenter to want, 
yes, even to need — fine tools. Put a Stanley tool 
in your hands. Use it. You'll feel the differencs 
For everyone from schoolboy to professional 
Stanley is the toolbox of the world. 


Tool UP With Stanley Take this “100 PLUS”, for 
example. Sure, you can drive a nail with almost any hammer — 
one way or another. But your hands will tell you ris one. It hits 
the nail hard, and drives it straight and deep. You'll get a smacki 
sense of satisfaction every time you use it 


“100 Plus” 
slightly higher. No. 11! — $3.50 


Measure UP With Stanley Tool UP With “ YANKEE‘: 
S| 


No. 41 — $5.65 


“Western pri 


No. X226 — 
6H. — $2.75 

A good rule is a must, and a new favorite is 
this Stanley ‘100 PLUS". It’s a good friend, 
many times tested and all ways true. The joints 
lock firmly, the square ends stay square, the 
handy 8-inch brass slide slides but never slips, 
the easy-to-read numbers are always easy to 
read, For more than a measure of satisfaction, 


The “Yankee” push drill is 
hand worker the ideal tool for 
boring screw holes. 


quick, one- 


You 
more, the magazine 
points from Yq to 
Is always right. 


¢ through in no time. What's 
handle holds 8 drill, 
a inch — the size 


F The drill point y 
spirals in easily and the built-in spring 
returns the handle for the next stroke. f 


say Stanley the next time you buy a rule. 
THE TOOL BOX OF THE WORLD 


How Long Is Your Square Tongue? STA N LEY Tooke 


Sure that's a silly question. But 
if you haven't a steel square you'll 
never know.* On the other hand, 
with one of these Stanley rafter 
squares you can really get on top 
of things — build a roof, for 
instance, on your new porch or 
garage. Send for your free copy 
of “Rafter and Framing Squares 

You'll learn all about roof fram- 


ELECTRIC TOOLS * HARDWARE * 


STEEL STRAPPING * 


STEEL 


STANLEY TOOLS, 434 Elm Stre 
STANLEY TOOL CO. of CANADA, 43», Stanley St., Roxton Pond, Que. 
1 Please send me STANLEY TOOL GUIDE for which I enclose 25¢. 

1 Please send me FREE “'Rafter and Framing Squares” — S51. 
 Pleose send me FREE “YANKEE” Tool Book Y41. 


ing, common rafters, hip and Nowe. 
valley rafters, brace’ measures, 

etc: Use the coupon. Address 

“The Stonley rafter squore tongue is 

16" long. ie . City. Zone. tate. 
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New Gadget Dispenses 
“Instant” Shave Lather! 


Now science declares “push-button” war on 
whiskers! Here's shaving lather right out of 
a can... the richest, creamiest lather you 
ever saw. Ready instantly! 


No brush to slow you down . . . no greasy 
cream co clog your razor. Just push valve and 
out comes lather! That's AERO SHAVE . . - 
greatest shaving invention in 50 years. AERO 
SHAVE wilts toughest whiskers fast, thanks 
to 3 wonderful beard-softeners. It also con- 
tains soothing Lanolin for extra skin com- 
fort, freedom from shaving irritation, 


Enjoy quicker, slicker shaves every day with 
Aexo SHAVE lather bomb . . . only 59¢ 


Not B96... Not og only 


Free 
“New Tools” 
Catalog 


> 
NEW [UFKIN PRECISION TOOLS 
Can Make Your Job Easier! 


Indicotors, wigelers, redivs goges, 
fromm it levels’ ond Miti-Mite magnetic 
ave. tee ing the latest design features. with 
years of experience to give you accuracy, durability 
nd speed, 

255 Mail the coupon today for illustrated catalog 


sur JUFKIN TOOLS AT YOUR HARDWARE 
OR TOOL STORE 


LUFKIN RULE CO., Soginaw, Mich., Dept. ps 
Please send me your FREE “NEW TOOL" Booklet 


New Lufkin 
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| Magnetic Clutch 


{Continued from page 151} 


a fast power shift from low to second. 
| Then quickly the two clutches traded 
places again and away you went in 
ond. In effect, the engine is “held against” 
high for the fraction of a second needed 
for a shift. This has the double virtue of 
holding down revs in the momentarily 
unloaded engine and of minimizing 
torque discontinuity. 
| The events are rather as though the 
transmission said to the engine, as time 
for the shift neared, “Look, chum, you'll 
have to lay off those gears while I slide 
them around a bit. It won't take long, 
but just so you don’t go revving up, 'd 
be obliged if you'd work on high g 
for a moment. I know you aren't ready 
for high just yet, but if you'll do it any- 
how, I'll be right back with a dandy 
new ratio.” 

Laddering. Since the clutches can be 
pulsed to produce this high-speed turn- 
about, there’s no need for a break in the 
power flow for shifting, It's done in a 
torque path that is temporarily off duty. 
| Eaton has a four-speed transmissi 

that shows this. You start in low via one 

clutch. Pretty soon this trades with a 
second clutch that’s ready with second 
gear. Then the first clutch pairs up with 
third gear, and while it's working, the 
second clutch gets set with fourth gear. 
| Company engineers describe this as “lad- 


| dering,” meaning the transmission does 
| what you do when you climb a ladder 


with each foot touching alternate rungs. 
This is much smoother, of course, than 
the half-step procedure when each foot 
rests on each rung. In a car, with smooth 
clutches to bridge the change-overs, it 
gives performance almost indistinguish- 
able from the oiliest hydraulic job. 
When can you buy one? Eaton 
doesn’t know, but thinks maybe in a year 
or two. The company, which is highly 
respected in Detroit as a maker of valve: 
pumps, springs, heaters and truck axle: 
has already shipped prototype clutche: 
to the automakers for testing. There 
seems to be little likelihood that the 
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THIS AIADDIN 5-ROOM HOUSE 
~——" 


- $1995 


FREIGHT PAID 


Slightly Higher West of Missouri River 


YOU CAN BUILD THIS ALADDIN READI-CUT 
HOUSE YOURSELF... and Save Hundreds of Dollars! 


Imagine receiving A COMPLETE HOUSE IN 
ONE SHIPMENT —ready to erect! You get every- 
thing needed. The lumber is the finest—every 
piece THOROUGHLY DRY. And it comes to you 
the EXACT SIZE needed—cut at the mill by fast, 
precision machines. No stopping to measure and 
saw each piece! (You save as much as 30% on 
labor—18% on waste) and YOU CAN CHOOSE 


BEAT THE HIGH COST OF BUILDING! 


With carpenters getting up 10, $2 
mo. think how much you can save by b 
‘OWN HOME] Your own Aladdin house! Carpe 
fans from 300 t0 1200 hours. B 
hire help you save because most of 
Consuming labor (measuring snd cutting) has been done at 
the mill. No wonder the cost of an Aladdin house often 
compares favorably WITH PRE-WAR COSTS! Drawings 
tand instructions are easy to follow and cover everything from 
foundation up. More than half the Aladdin houses sold have 
been erected by buyers themselves! 


NO DEALERS’ OR AGENTS’ PROFITS 
IN ALADDIN PRICES—BUY DIRECT! 


GOOD HOUSES NEVER GROW OLD— 
ALADDIN HOUSES ARE NOT PREFABRICATED 


EXCITING NEW HOME DESIGNS FOR 1954! 
Saravvry) SEE THEM IN THE LATEST BOOK OF ALADDIN HOMES > / 


=" THE ALADDIN CO. © 


WONeCenS= BAY CITY, MICHIGAN 


FROM. 99 INDIVIDUAL PLANS—beautif 
modern houses of all sizes and styles. Not 
will you save money but you will have the s: 
faction of knowing that Aladdin Houses 
withstood the test of time during the past 48 years. 
Aladdin's thousands of satisfied customers are 
your guarantee of honest value. We will send you 
names and addresses on request. 


‘ALL EXPOSED LUMBER 1S GUARANTEED 
ITO BE CLEAR ann K KNOTLESS 


(QUALITY. #2 


WHAT READI-CUT MEANS 


The pictureattherightshows 
how each piece of Aladdin 9 
lumber is cut to EXACT. 

at the mill—mitred and bev- 
elled for perfect fit. Aladdin 


houses are designed 10 meet 
the most exacting building 
standards in both coastruc: 


pan teal | Se || 
IMMEDIATE DELIVERY PPS 


WHAT YOU GET WHEN YOU 
BUY AN ALADDIN HOUSE 


Yours 
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Frou the ctart of the 
job to the finish... 


Look for the Channellock line when you're 
shopping for hand tools. Channellock pliers 
offer features that you can't get with other 
makes. And when you buy a Channellock 
plier, ask to see the full line — you'll find a 
style and model to do any job better. 


THE PL 
CHAMPION DeARMENT TOOL CO. 
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Magnetic Clutch 

(Continued from 
clutch will be sold for installation on 
existing cars; it wants to be put in at 
time of manufacture. 

Present estimates are that the “poor 
man’s automatic’”—the one-clutch semi- 
automatic job—will be used on trucks and 
taxis in this country, and on passenger 
cars abroad. (High fuel costs overseas 
have held back acceptance of gas-hungry 
hydraulic transmissions.) In this country, 
Eaton thinks that three- and four-speed 
full automatics will be preferred. It be- 
lieves that they will cost less to make 
and run than hydraulic jobs, and will 
give better performance. 

Magnetic-powder clutches in small 
sizes are due to appear in 1954 on the 
compressor drives of auto air condition- 
ers, and on the hubs of engine fans, The 
fan application is attractive: an ordinary 
radiator fan can eat up three or four 
horsepower at high speed, and contrib- 
ute a big share of total engine noise—all 
for cooling that’s needed only a small 
part of the time. On a car fan, a magnetic 
clutch would be automatically switched 
by a thermostat. 

Any bugs? Apparently not. Eaton 
won't quite claim that the magnetic 
powder will never wear out—though they 
do say they haven't been able to wear 
any out in years of trying. The clutch 
will withstand an incredible amount of 
slipping. 

If the magnetic-powder clutch is as 
good as it looks, it will give those intri- 
cate, gas-greedy hydraulic boxes a whale 
of a run for your money. END 


Ground Speed, Too 


Aw oup gentleman was riding in an airliner for 
the first time. At Phoenix, Ariz., the plane made 
a beautiful landing, and immediately a red truck 
rushed alongside to refuel it, The next stop was 
Fort Worth, and again a red truck came up. 
‘The same thing occurred at Nashvill 

A fellow passenger said to the gentleman, 
“These planes certainly make wonderful time.” 

The old man replied, “Yep. And that red 
truck ain't doing so bad, either.”—Fireman’s 
Fund Record. 


Serer tn WAR SURPLUS Boom 


capacity UFACTURE 


HYDRAULIC CYLINDER 


eg 


PUROLATOR 
OIL FILTER 


FREE 
ee Bl GROBAN SUPPLY CO. °~ IE 


10. 
1139 S. WABASH AVE., CHICAGO 5, ILL. CALL Webster 9-3793 
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PAINT TRAP 


Reconditions old hard brushes 
Thoroughly cleans after using 


* Place brush in can of PAINT 
TRAP and work back and forth 
on the "Stay-Clean” Paint Trap. 
Emulsifying action washes away 
any paint, varnish or shellac, Old 
paint settles in paint trap—liquid 
can be used over and over. It’s safe 
for all bristles. No fire hazard, Buy PAINT TRAP 
Brush Cleaner where you buy paint, or write: 


The Klean-Strip Co., Inc. 


2340 S, Li 


hest 
white tape 
made 


The new Evans “White-Tape"’ has 
everything you'll find in tapes cost- 
ing over $1.50—plus. ¢ 
© snow-white blade with bold, legible, fetcblack numerals 
ne geaduat ds for frst 6 inches 
ea, calibrated for 


wide made of finest high carbon steel—tempered 
—Bonderized—enamelled—baked. 

© blade replaceable in seconds—without tools—without even 
‘opening case. And Evans replacement blades cost far less. 

© every Evans “White-Tape™ is unconditionally guaranteed. 
© exclusive Evans automatic brake gives smoother push-pull 
action with absolutely no “creeping” of tape into case. 

© underside is white, too. Mark with ordinary pencil, re- 
move mark with flick of thumb. 

© unheard-of low price”: 10-ft. $1.49; 8-£. $1.19; 6-£t. 98¢. 
Prices higher in far west and Canada, 


Gu: Sold only through retailers. 


Elizabeth, N.J., Montreal, Que. @ x» 
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| mine placed one of the new carbide bi 


The Hardest Metals Made by Man 
[Continued from page 162) 

But tungsten-carbide bits drill up to 
400 times as much hole-footage as steel 
before showing wear, may provide the 
key that will unlock our low-grade 
ores. And the Mesabi’s low-grade fields, 
it is estimated, contain enough iron to 
meet the nation’s requirements for cen- 
turies—one answer to the gloomy proph- 
ets who predict the earth’s imminent 
depletion. 


One Carbide Bit Beats 284 Steel Ones 


Not long ago a Pennsylvania soft-coal 


in service alongside one made of steel. 


| The new bit speedily outdistanced the 


old type, drilled on and on while 284 


| successive steel bits blunted and had 


to be discarded, Thanks largely to the 
carbide-tipped mechanical equipment al- 
ready in use, the average American soft- 
coal miner now digs seven and a half 
tons a day as against five tons before 
World War II. 

Far more spectacular increases will 
soon be achieved with the new “con- 
tinuous miners”—molelike _carbide- 
toothed mechanical monsters that crawl 
along on caterpillar treads, bite out their 
own 20-ton weight in coal every 10 
minutes, and multiply production per 
underground worker as much as 10 
times. 


, s biggest gold mine—the 
famed Homestake in South Dakota— 
carbide rock drills have doubled _re- 
covery of pay dirt. And on the Canadian 
Northwest's fabulous Kitimat project, 
carbide-equipped crews are drilling a 
steep 10-mile tunnel through the heart of 
a mountain, to carry the water which will 
power the largest aluminum smelter on 
earth. Last winter they smashed the 
world’s all-time tunneling record, rip- 
ping the big Kitimat bore—tall enough to 
accommodate a two-story house—through 
282 feet of living granite in a single 
work week. 

In the oil fields, too, carbide bits drill 
many times more footage than steel bits 
[Continued on page 2821 


Rotaries or Reel Types... 


Any of the five SAVAGE power mowers, rotaries or 
reels, wins the nod from lovers of good lawns. Know 
why? It's because SAVAGE'S gunsmith craftsman- 
ship means better built, more dependable power 
mowers. It's true, Precision SAVAGE power mow- 
ers cut lawns quickly and easily... ess “lawn-time” 
means more time for leisure. Your SAVAGE will 


a0 


\ 


SAVAGE 


sm 


wherever lawn mowers are judged 


SAVAGE Rotor Chief® TWENTY 


Model 88 + 20” cut + New 4-cycle 2 hp Briggs: 

& Stratton engine + Alse-on pescesary Mose 

83, 1.6 hp * Both feature attachable leaf 

mulcher of no extra cost. And an electric: 
SAVAGE Dyno Chief ® EIGHTEEN, 1/3 
hp 3450 rpm motor * UL listed. 


POWER 
MOWERS 


Gas or Electric Powered 


give you extra years of satisfaction with minimum 
upkeep. 

‘Check and compare these features and you'll 
choose a SAVAGE: More rugged construction . . . 
exclusive “Sta-Temp” blades . . . adjustable handle 
with exclusive hill-climber hook .. . simple cutting- 
height adjustments... Briggs & Stratton 4-cycle en- 

i Timken reel bearings, “Self-Lube” wheel 
gas-powered rotaries feature “Toe-Ti 
{ich to prevent roll-back on slopes... 
Electric rotary has two-way handle, ¥4 hp 3450 rpm 

motor. 


LEAF MULCHER—Supplied with both gasoline-powered 
rotaries at no extra cost. Easily attached. Pulverizes 
leaves to small particles. No leaf raking, carrying or 
burning. 


‘Write for SAVAGE folder on easier lawn care 
cond facts and pictures of full SAVAGE line of 
power and hand lawn mowers. 


FREE! 


SAVAGE ARMS CORPORATION * Lawn Mower Division + 103 Broadway, Chicopee Falls, Mass., U.S.A. 
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be the proud owner of this 


bore holes easier, faster, cleaner 
+ +. even in hardest woods 


A time-saving, money-saving investment for 
hobbyist, professional, or handyman alike, Origi- 
nal solid center design for extra stability, extra 
accuracy, easier boring action, Made of special 
bit steel, heat treated and hardened full length 
to stay sharp. Brightly polished for good looks, 
pride of ownership, Carefully balanced for that 
good-to-work-with feel, 

A practical investment for yourself. Makes a 
wonderful gift, too, Also available in 6 and 10 
bit sets in hardwood chest, colorful plastic roll 
sets and individual sizes, 14” to 1%". See your 
independent hardware dealer soon, The Irwin 
Auger Bit Company, Wilmington, Ohio. 


Durable steal contruction. Eoty to mova 


‘Aske for IRWIN 
when 


you buy 


the eriginel solid 
Center auger bit 


screw de 
Screw driver bits 
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calibur: the tool that never dulls. 


The Hardest Metals Made by Man 


before Bary Since it costs $200 
an hour to run an oil-well rig, carbide 
bits make oil prospecting a less costly 


| gamble than it used to be, may speed the 


search for new American oil reserves. 
Titanium Carbide May Be Wonder Child 


Today's jet engines operate at about 
1,500 degrees Fahrenheit. If the operat- 
ing temperature could be raised, the 
engine's power would be greatly in- 
creased. But where do you find an alloy 
capable of withstanding such a super- 
engine’s 2,200-degree furnace breath? In 
laboratories all over the world the race 
is on. 

At least one major American carbide 
producer thinks that it may have the 
answer already—in a remarkable cross 
between carbon and the “wonder metal” 
titanium. Like its titanium parent, tita- 
nium carbide is one-third lighter than 
two-thirds lighter than tungsten 
carbide. 

Moreover, being the hardest of all 
the cemented carbides, it is the hardest 
single metal on earth, and fabulously 
heat-resistant. So far no complete jet 
engine made of titanium carbide has 
been built. But experimental turbine 
blades and engine valves have survived 
tests at temperatures well over 2,000 
degrees Fahrenheit. 

Archaeologists name the stages of ad- 
vancing ci ation for the tool material 
which made each possible—the Stone 
Age, the Bronze Age, the Iron Age. It 
is not farfetched to say that mankind 
has entered the Carbide Age. We have 
reached a new milestone on the road 
to abundance, thanks to man’s close 
approximation of the long-sought Ex- 
END 


A Point of View 
” asked 


“How far is it to the next filling statio 
the motorist at the farm house. 

“Five miles as the crow flies,” replied the 
farmer. 

“But how far is it if the crow has to walk and 
carry a can of gasoline?"—The Wyatt Way. 


REMODELING’S EASY 


with 
beautiful, 


pretinshed [i 7 . 


Put them on the wall—thot's alll Planks (16" x 8’) ond 
Blocks (16” square) go up fost over old or new walls 
with ordinary carpenter tools. No adhesi 


1g; cleans with a damp clot 
companion Colors” styled by Raymond Loewy 
Associates, plus 4 
nomical ond practical for every room! 
FREE! Mail 


ie Marliteé 


Pesrimasva 
WALL ond CEILING PANELING 


Favorite of home owners and craftsmen 
for 20 years! 
your work that professional paint Anish 
everyone admires. Sprays paint, enamel, 
varnish, lacquer, etc. «4 10 7 times 
faster than hand brushing! Lightweighe 
portable, uses any 1; H.P. motor. Improved diaphragm 
Drinciple assures clean, oil-frce air. You'll fad dozens 
of time and money saving uses for SPEEDY SPRAY E 
including spraying insecucides 2-4-D and DDT. Com: 
plete oul, without motor, only $36.50 
At leading bardware, lumber, and axto supply dealers 
FREE—write for handy booklet "How to Spray.” 


W. R. BROWN CORPORATION 
2637 N. Normandy Ave. * CI 


595 


Less motor 


THE SMOOTHEST 24” 
BALL BEARING JIG 
SAW EVER DESIGNED! 


Now You can work Magic with 
WOOD, METAL OR PLASTICS 


‘New appearance . . . NEW engineering . . . 
NEW accuracy and efficiency. Every part of 
this saw is newly designed to minimize vibra- 
tion and promote smooth, clean, accurate cuts. 
Has tremendous capacity . . . handles wood 
metal, plastics, compositions, bone, ivory . 
cuts up to 2%” thicknesses . . has 24” throat 
capacity . . . blade turns 90° for cutting long 
stock, and arm is removable for sabre cutting 
panels of any size... massive 14” x 14” pre- 
cision ground table is supported on: big, 
widely spaced trunnions to give the rugged 
foundation needed for heavy work .. . 
table tilts 45° right, 15° left, and swivels 
90° . . . operates at four speeds suited tc 
different’ materials. 

And it's the smoothest running jig saw ever 
.,..» has scientifically balanced mechanism, 
Grive shaft that turns on two ball bearings, 
spinning blade support, complete splash lub- 
rication, and exclusive spring steel hold-down 
that keeps work firmly in position. See it at 
your ATLAS franchised dealer’s:- you'll agree 
that no other jig saw compares with the new 
ATLAS No. 4002. 


you can DO so much MORE 
so much BETTER with 
WRITE FOR FREE LITERATURE 


Qitlas. Press. 


ATLAS WOOD WORKING POWER TOOIS 
ATLAS METAL WORKING MACHINE TOOLS 
CLAUSING HEAVY DUTY MACHINE TOOLS 


325 N. PITCHER ST., KALAMAZOO, MICH. 
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‘SAVE‘25° on 


PLUG ! 


Floor Model 
‘neon SAW 


mmiudva areched '/> MOTOR 


‘74" 


SHOPMASTER scores again! First 
tonuse « «ready 10, 


Every feature of the new SHOPMASTER Floor 


Model Tilting Arbor Saw 
‘operation. Attractive, easy 10 read 
racy. ts 


bo Special motor 
‘mounting provides easy ral adjustment even when motor is at 43"- 
Ye HLP. 1725 standard speed attached motor & included in price. 


1 MAIL COU! 
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Ze | 


| America's Toughest Railroad 
[Continued from page 168] 

extra-large windows for sight-seeing. 

| Although the company has a roster 

| of 17 steam locomotives, seven do most 

| of the heavy work on the mountain. The 

| 70-class steamers, with their brick arches 

| and front-end throttles, are the most re- 
liable power when snow piles on the 
killing grade. 


Yukon Population Is Doubled 


The population of the vast Yukon 
today numbers only 10,000 people, but 
this is twice what it was before World 
War II. White Pass freight now amounts 

to 90,000 tons a year, a huge increase 
| over prewar activity. Most of the rail- 

road's 400 employees live in Whitehorse, 

which today, with a population of 3,600, 

is more than five times as big a town 

as it was in 1942. Here cargo is trans- 

| ferred from the diminutive boxcars to 
| riverboats and to trucks which operate 
over a network of wilderness roads 
spawned by the Alaska Highway. 


Fabulous Freight for the WP & Y 


Although the Yukon Territory has been 
associated in the public mind exclusive- 
ly with gold, it also teems with silver, 
lead, zine, tungsten, nickel and possibly 
uranium. As this mineral treasure trove 
developed, there will be only one effi- 
‘nt way to hurry the ores and concen- 

trates down to the sea for 12 months of 

the year—over the ribbon-like, 36-inch 
tracks of the White Pass & Yukon. 
Meanwhile, residents of this last great 
frontier wait for the first resonant bray 
of a diesel’s whistle. It will echo into 

Whitehorse from the tracks that rim the 

rapids of Miles Canyon, where a curly- 
| headed boatman named Jack London 

piloted the rafts and canoes of pioneer 
gold seekers long ago. END 


Safety or Sanity 


Mouxratw climbers rope themselves together 
because there's safety in numbers—also it keeps 
the sane ones from going home.—The Pure Oil 

| News. 


© Fost drying 

© High tensile 
strength 

© Tromsporent 


fertion,, Ideal for exsembling, repeiring, home crofts, 
Sleetricol work, factory, workshop or heusshold use. Send 
perteord for frew tteratur 
Try Ambrold in your business, foe. For over 
SS 40 years recognized a1 the loading industial 
SS odherive of it tyB8 


industrial concerns, 
TRY A TUBE TODAY—A! most hordwor 
2 or, tube, portpeld. Monty back ovorant 


306 FRANKLIN. ST, 
BOSTON 10, MASS. 


send 

for 

America's Foremost 

money: 

MECHANICS’ 
TOOLS 


cary, to own the same 
y-0fF" tools 

dorsed by An 

earning mechanic: 

ut the automotive, aviation 

‘nd industrial Belds! Sap-on 

tools help you handle every 

repair job faster, easier 


ter. And they LAST 
for themselves over and 
agalint Start building Your 
‘own tool set now with b 


tools are never 
wiurect to use 
coupon for free catalog. 


Snav-on Tools Corporation 
8060-C 26th Ave,, Kenosha, Wis. 


Send me tree catalog. Occupation 


Before you buy, make sure you get 
all these up-to-date features... 


@ Trve-centering Jacobs Multicraft Chuck. 


@ Compound reduction gears assure 
smooth operation, longer life. 


© Drills within 7 


© Tiewer lock under right thumb for in- 
stant control 


of vertical surface, 


© Convenient chuck key strap included, 
@ Lenser, more comfortable full-hand 
pistol grip. 


Spindle ball bearing absorbs radial and 
thrust loads. 


(3) Air vents never blocked by left hand. 


@ Brushes easily accessible for quick 
change. 


© Strain reliever prevents cord pulling out. 


PLUS speed and power to drill 1” bar stock 
in 2 min—1" hardwood board in 1% min, 

Everything you want in this 
new Ya" DRILL b} 


See it at your PorterCable dealer's or mail coupon 
for new folder “How To Choose A Drill”. 


Porter-Cable Machine Co. 
2463 No. Solina St., Syracuse, N. Y. 


Nome. 


Name 


Stre 


Address _ 
City 


Zone State, 


——— EE 
In Conado: STRONGRIDGE. LTD. London, Ont. 
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Cash In on those profitable emergency repair 
jobs. with the lightweight, easily portable, 
Siusky Boy” are welder. ‘For in or out of 
shop welding you get years of dependal 

Service at 3 low investment cost. Wheels 
and handles available at slight exira cost 


“BANTAM CHAMI 
Specially built for smatier shops requiring 
lighter weight and lower investment, the 
“Bantam Champ" gives full 200 amp. ca- 
pacity. With this generator, you can build 
2 portable arc welder with very little cost 
AC WELDER AC POWER 

Bullding your own with the AC Welder a 
= Ac Power Unit lets you do numerous repair 
jobs where no power is available . . . also 
furnishes emergency power for electric lights 
‘and power tools, 200 oF 300 amp. size plus 


yy, 7) 
fe WY 
Sine | 
200 Ampere 
Bantam Champ 


sottngratar SRW AC power, 
for "Building 
oyeullsiNE AC TRANSFORMER TYPE 


Here's @ real welder for production and re- 
) air work in shops that. want improved alter- 
hating current welding performance. 
Operates on single phase 220 volt power 


} tines. 
WOBART BROTHERS CO., BOX P-34, TROY, OHIO 

& Phone 21223 “One of the world'slorgest 

Transformer builders of arc welding equipment 


Type AC MIS" Enroll Today in the HOBART 
SCHOOL of WELDING ou can tearm 


‘welding quickly and easily in this modern 
non-profit school. Complete or partial course. 
Best equipment, thorough training, experi 


PRCA enced Instructors. 
traning course 260 
eget estate, 


Lasons Beak $1.00, 


34, Troy, Ohio 


Hobart Brothers Co. 
Please send data on items checked: ' C) Weldor's Vest 
(“Husky Boy" C) “Bantam. Champ” Pocket Guide 


HnctWtiser’ac powers ya Wars. Gre 
de School € 


former Type] Hobart 


Cl Lessons Book, $1.00 
NAME. 
ADDRESS. 
city. 
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Yo PER MILE 
TOTAL 
OPERATING COST 


upto 75 mies 
PER GALLON 


Cushman’s your biggest buy in fast, low cost 
transportation. For as little as $5 ‘per week 
you're set to go everywhere—ride to work, 
home, school, errands—hundreds of places and 
pleasures, No traffic or parking problems—no 
Inoney worries either—low first cost—low 
maintenance—extremely low operating cost. 
Get set to GO—see your Cushman dealer for 
FREE demonstration. 
See your Cushman deoler NOW for the 
world's best buy in low cost transportation 


MA 011 No. 214151, 
Lincoln, Neb. 


CUSHMAN MOTOR WORKS, 


THIS ONE ALL-PURPOSE HOUSEHOLD CEMENT 


“BONDS ANYTHING cam 
TO ANYTHING” 


esive mak 
Fixit” Mends feather me 
glass, rubber, china, fabric 
i paper, plastic. Easy ti 
Makes. strong’ per 
bond that won't get brit 
proof oil, chem 
Bottle 2c. Handy tube 35 
W. J. RUSCOE CO., AKRON 13, OHIO 
AY DIME AND, 


WIZARD“ WOOD 


Get that natural wood finish with 


SATINLAC” 


On furniture, woodwork, or panelled walls 
Satinlac works like magic to bring out and 

reserve the natural grain and color Easy to’ 

brush or spray. 

ioe for left P22 UNITED STATES PLYWOOD CORP., NEW YORK 36... 


CUT PERFECT GROOVES | 
WITH~2amnenWASHERS | 
ON YOUR SAW BLADE! 
You Just DIAL 


the Cut Wanted | 


over 250,000 | 
sets in use! 


NOT ONE—NOT TWELVE—BUT 
40 DIFFERENT CUTS! 
Warren Washers—engineered 10 cut cle 


"Actually strengthens 
ies vibration—leave-on saw. for 


FREE! Send St Seg descriptive booklet 


Arbor sizes "4", 
write direct. 


WARREN WASHERS CO. 


Dept. 4, Hox 98, North End Station, Detroit, Mich. 


se your dealer of 


Now build 
this attractive 


Valance- 
Bookcase 


with minimum 
cost and effort 


the window the big boitom shelves hold record albums 
of large books; the valance decorates. the window top— 
conceals the curtain rod. You need no blueprints to build 
this bookcase, Out simplified Easi-Bild* Pattern 2271 
shows how to cut each piece to exact size—how to assemble 
the bookcase professionally—specifies all materials. 
15/32" Homasote is the major material used 
completely weatherproo}, permanently crackproof, Americ 
ca’s oldest and strongest insulating-building board. Saws 
‘and nails easier than wood, takes ‘any paint or stain. Mail 
coupon today for pattern. and Homasote litera 


HOMASOTE Cl . 
enclose 206 for which Sead me Pattera S771. 


NAME . 
ADDRESS 
(oT aes 
My lumber dealer is, 


Mill ers Pallls 


Powerful New No. 


V4" Pistol-Grip Pd 


See ond ty i ot voor bord 
or in ki ill with Jacobs Geared Key Chuck, 
il, some. but with Millers Folls 


iodes, Stay she 

Even cut through wi 
drill Sizes up to 1 
fs No. 8006 shown = 


“aA dit dealer for this new 
the connet supply you, 
T0¢ to cover melling end Renaling 


MILLERS FALLS COMPANY « Dept. PS-1 » Greenfield, Moss. 


MILLERS FALLS 
TOOLS 


sowrn To ots | She Mark 2 (Ayperiority 
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EXTRA! EXTRA! 


MOST 
DO-IT-YOURSELF 


SANDING IS 


“VERTICAL! 


spanenuins. 
OOS. FRAMES. 


$19.95 


in Fiber Case 


No More 
Heavy Muscle- 
tiring “Weight- 
Lifting” with My 
light, torque-free 
4 pound Syncro 


|. gnpen: 1 enciose 
‘postpald Ton id ‘Das’ Ridniey’ Bick Trin!) 


1 With Metal Case, Accessories, $22.95. ! 
1 In Fiber Case, Accessories, $19.95. 1 


id for Free “Mow ro sano” | 


| 

|G ene su 
{2 Bookiet'and circa 
| aire NAME, ADDRESS BELOW—MalL TODAY! | 
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Save that PAINT BRUSH 
now more valuable than ever 


NYLON BRUSHES 


DICA-DOO 
PAINT 


WALLPAPERING? 
Do it the best way 


aper with le 


Fels sop 
hardware, 


ADHESIUM 


Colonial Works, 229 Norman Ave.,. Brooklyn 22, N.Y. 


Last Season 


FREE PLAN 


FOLEY LAWN MOWER 


SHARPENER 


3 Bedroom Home 


1990 


(Pls treight and sales tax it any.) 


BUILD IT 
YOURSELF 
AND SAVE 


PRE-CUT 
| AND 
i  PANELIZED 
s FOR 
EASY 


ERECTION 


Erect this home in 2 
days with the help of 
| few friends—move in 


= 
ata 
Piedncnaesstetr. 

are 


LUMBER FABRICATORS, INC. 


ECONOMY DEPT. EE) FORT PAYNE, ALA 


World starsest Selection 
WHOLESALE 


USA 


doe will thes be PREE TO YOU: Pil in and mall Coupon NOW? 
WHITNEY & CO.,.1917 T-3 Archer Ave., Chicago 16, Il. 
8, 


Tic. wurtney @ co, 
| 217 YA Wrenersves 


It's easy ! 
DO IT YOURSELF 


witt TEENUTS 


STEEL THREADS IN WOOD 


Industry proven TEENUTS fasten anything that’s 
bolted .. . provide flush mounting without 
counter-boring. Excellent for new work or re- 
pairs. Ideal for wood to metal applications and 
where old screw holes have become useless. 
Simply drill hole size of TeeNut barrel, hammer 
home rEENUT and it stel prongs provide rigid 
manent anchorage. Same size hole for bolt. 
Bomplete line to fit'soven standard bolt sizes, 


a 


AT HARDWARE COUNTERS EVERYWHERE 
SE per cord 


THE LINE 


CHICAGO 8. ILLINOIS 
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New Formula Zips Off Paint! 
;ELALL 


Here’s how to Add-A-Room 
DO-IT-YOURSELF 


it’s easy with Gold Bond 
fireproof Gypsum Wallboard 


No-Wash Remover 
with 


Remove old paint 
varnish, lacquer 
shellac with amazing 
X-CELL-ALL. Safe 
—won't burn! Start 
repainting as_soon 
as old paint is off 
Won't harm woods 
At paint and hard- 
ware stores. Or 
send check for $4.25 
race $1.25 quart. 
hipped postpaid 
No C.O.0.'s. 


Luminall Pa 
BIG, STURDY PANELS of Gold Bond CHICAGO 9, 


Gypsum Wallboard cover large 


areas fast, are easily cut to size with ” 

ee tad Flexible Shaft 
snapped. Apply directly to suds WOVEN WIRE CORE™ WIRE CORE 
or over old walls. 


FINISH. OFF all joints with Gold 
Bond Tape Joint Kit. Gold Bond 
Wallboard edges are specially 
tapered for quick application of 
joint cement and tape... give you 
smooth, seamless walls. 
DECORATE with Gold Bond Velver, 
the latex-base paint that “glides 
on” with roller or brush. Or, you 
can texture or wallpaper. 


§ jegp— Send for Free wallboard applica- 


tion instruction folder! 


| i 
NATIONAL GYPSUM COMPANY ao 
Buffale 2, New York OO 


MAIL COUPON TODAY! fi] 


B 


1 NATIONAL GYPSUM COMPANY | 
| Dept. P5-34, Buffalo 2, N.Y. 1 « 
Please send me free copy of 
| Gypsum Wallboard Apphication | 
| | 
H Aa i WRITE FOR CATALOGS 
1 Gy ‘ae |) metus ony SR ai 
ope eae ae eee ae ei SPRINGFIELD, MASS 
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TO COMPO BOARD 

ing wood bordered 
or dovetails. Dangling s. Repairing chest 
drawer pulls. Split wood | backs. Making framed 
toys. Gluing wood joints. |) panels or doors. 


$ cius 


PAPER TO PAPER, 
For ma 
Repairing books or record 
albums. Scrap book covers. 
For kids to play with, 


rungs, dowels, 


Perfected at last! A. 
worthy of the famous 
So easy to ui 


send 25¢ for a full aize tui 


Making anything of wood, 
aper, fibre or fabric. 
storation and rebuilding. 

Collecting and mounting. 


& REPAIRING 


ART OBJECTS 
Tint Presto-Set with food 
color to match object; re- 
palr won't show. Felt bases 
‘on lamps. Picture frames. 


a 

I sronrine 
‘GOODS UPKEEP 
nese eat 
a Tat 
reer 
ee 


REPLACE YOUR OLD WORN 
OUT CHUCK WITH A 


@ ENTIRE CHUCK BODY HARDENED 
@ JAWS NICKEL CHROME MOLY ALLOY STEEL 
@ INDIVIDUALLY TESTED FOR ACCURACY 
@ STURDY ONE PIECE CONSTRUCTION 


SOLD BY HARDWARE DEALERS 


SS) 


2222'S. Columet Ave. 
SUPREME PRODUCTS, INC, 727.5. Col 


The chuck that lives up to its name... SUPREME 


Do-it-Yourself withnew Weldwood® 


Mens 


CLOTH To WooD 
Fabrics on screens. Re- 
pairing radio or TV grille 
cloth. Luggage repairs. 
Covering drapery cornices. 


woo 
510-55 
1775 


-to-use white glue 


in home, hobby, shop, it' 
already the darling of Do-it-Yourself folks. 
Get Presto-Set Glue at lumber, paint or 
hardware dealere. It not yet stocked, 


FREE! veotiet of many uses. Write Dept.75 
UNITED STATES PLYWOOD CORPORATION, 
P.O. Box 205, New York 46, N. Y. 


assemblies 

tion runs; ail pur. 
bonding. A big advan. 
Is quick setting. 


How to make the most of your 
home woodworking equipment 


POWER TOOL 
WOODWORKING 
FOR EVERYONE 


By R. J. De CRISTOFORO 


Bosing his book on famous SHOPSMITH, 
‘on expert tells you everything that can 
be done ‘purpose and indi- 
vidual tools rd instructions for 
the table saw, jointer, drill press, lathe, 
jig-sow, bond saw, abrasive machines, 
shaper; how to adjust ond use each tool, 
ond perform every woodworking opera: 
tion. Suggested work projects and hun- 
dreds of time- and money-saving hints. 
560 photographs ond drawings. $4.95 
ot bookstores, or mail coupon below. 


FREE 10-DAY TRIAL COUPON 


MeGRAW-HILL BOOK COMPANY PS-3 
300 Wat 2nd SL, Hew York 36 

“POWER TOOL WOODWORKING 
tamination os approval In 10, 
{ew cents dle return the boo conga 


” 
ng 3438, a 8 
(We py delivery 


H 

1 

1 

1 

|W yctremit wi Bs coupon: same refurn evant) 
1 tame 

1 aséres 

4 


Greatest Jig-Saw Value of All Time 
Sensational NEW 
MOTO-JIG SAW 


Cuts 11/2’ wood .. . Has 
Built-in Rotary Motor 
(Not @ Vibrator) 


Gives you more house for your 
money. Best e siding 
paneling, buiit-ins. For “Plan wit! 
Plywood”, send 10c to Douglas Fir 
Plywood Assoc., Tacoma 2, Wash, 
or see your today! 


CREATED ESPECIALLY 
FOR THE DO-IT-YOURSELF FAMILY! 


Paramount AIR COMPRESSOR 


COMPARE Price—Features—Savings! 


aie de 
eer | them 


POCKET-SIZE’’ MACHINE SHOP... 
DREMEL TOOL OF 1001 USES! 
FASTEST, MOST POWERFUL 
TOOL IN ITS CLASS 

x. 27,000 rpm! 


a 


130, Chicago 22, 1 


versatile. than 
weighs. but ‘130. 
‘oft tool, bulk 

‘of service 


your 
hone tarkecvarant 


DREMEL MFG. CO. Dept. 124-C, Racine, Wis. 
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Swedish ish Stel nM 


is) 


SANDVIK 
FISH & HOOK 


Brand of Quality 


Next time you're in a hard- 
ware store, ask to try a 
SANDVIK Handsaw. 

Its_genuine Swedish Char- 
coal Steel cuts faster, smoother, 
and stays sharp longer. Fully 
taper ground... . extra high 
crown . .. perfect balance and 
full size easy grip make a bi 
dilference over ordinary saws! 

So try it! And when you buy 
it, you've got yoursell a fine 
tool... for a lifetime! 

Write for SANDVIK Folder 

Dept. 52 


" Jandvik Jaw & & Joo/ 


Division of Sondvik St 


47 WARREN ST., NEW YORK 7, N. Y. 


ONLY 


$65-0° 


FReicny 
Premato 


WE SEND YOU & LATHE—NOT LITERATUR 
To Prove by Trial the Biggest Lathe Value Ever Offered 


HAMILTON PRODUCTS, INC., T2416 Evclid Ave, Cevelone 6, Ohi 


Their 100 Million Miles 
Experience Pays off for You 
TO RESTORE FINE PERFORMANCE 


IN YOUR CAR, REPLACE WITH 
FEDERAL-MOGUL ENGINE BEARINGS. 


For 12 straight ye 
Company, operating 
won national awards for efficient n 
nance practices. Only the fi 
xood enough when they bus 
parts, That's why they use Feder 
engine crankshaft and connecting rod | 
ings. That's why you should specify “Federal- 
Mogul engine bearings” when having your 
car engine reconditioned to restore ¢ 
power, pep and economy, Federal-Mogul 
gine bearings cost no more—yet they have led 
in the replacement field for 30 years—because 
of quality! Federal-Mogul Service, Div 
of Federal-Mogul Corporation, Detroit 


st a 


replacement 
oul 


FEDERAL-MOGUL 


BEARING. 
MANUFACTURERS 
ro FEDERAL 


AUTOMOTIVE Mogul! 


INDUSTRY 
SINCE 1899 
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PROFESSIONAL RESULTS 
IN YOUR HOME WORKSHOP! 


NOW, 


Complete Set of 1Q 


CARBIDE TIPPED | 
SHAPER CUTTERS 


Only 


3 


The Tool That Never Wears 
870 vt! Will Outlast Any Steet 
Tool On The Market Today! 
SET Use on shap drill press 
for wood, plastic & aluminum 


Durable pre- 


rooves, decorative carving, 
moldings, edgings, ete.” SU 
Prompe, low-cost resharpening by manufacturer. 


Price lise available on individual or special order cutters. 

fm Oe es ot 

gaauwmwiue@ eae a 
ORDER NOW! MAIL COUPON TODAY! 


PREPE 


Hee 2g 


THOMAS PAINT ROLLERS 
apply oll paints perfect- 
ly on ony surface... and 
save you time, money, 
effort, fatigue. No ex- 
perience necessary—just 
roll it ont 


BE SURE YOU BUY 
THOMAS ot your 
Paint, Hardware, 
Lumber deoler 


HOMAS propucts company 


| Does BIG JOB 


| at small cost 


The new improved 
1954 CON-SOL All 
Purpose Power Rol- 


19 up an envicble 
in for low cost, top-quality on asphalt and other 


"hot-top’” paving and maintenance work. Equipped with 
sprinkler tank thot wets rollers, preventing sticking of hot 
cosphalt—designed for gr rength, longer life and 
satier operation with low initial, operating and maintenance 
costs. Also used for oll types of lawn ond turf rolling, 

sd by Briggs & Stratton 2/2 hp engine, model pictured 
is odjustoble in weight from 375 to 1400 Ibs. Lighter weight 
Stondard Model, adjustable 0 1200 Ibs., alo avellable, 
Ideal for lawns, Prices stort ot $350.00. 


Write today for FREE literature to Dept. P5-3, 


<Q CONSOLIDATED INDUSTRIES, INC. 


WEST CHESHIRE, CONN., U.S.A 


8490 Lyndon Ave. 


© Detroit 21, Michigan 


4 
~ 


3-1N-ONE, unlike most ordinary 
household oils, actually prevenis 
rust. No wonder 3-1N-ONE outsells 
all other home lubricants! 


-IN-ONE“OIL 


WAR SURPLUS “sntr' 


RIGHT Screw: 
driver For The 
Job — And Be 


Disployed in 
Hordware 
Stores 
Everywhere 


\\ THOUSANDS OF USERS say 4 


HANDIEST exe:s CABINET 


SO CONVENIENT IN HOME, SHOP, OFFICE 


ITIAESSAVING}TIPSs 


ALL YOU NEED IS A TUBE OF 


Skob 


CAMERAEXPOSED?Pee!- 
ing leatherette on cameras, 
binoculars and other equip- ore 
paired with strong, Hexible 
“Duco” Cement. 


ment can be mended like 
‘ew with “Duco” Cement. 


Just the cabinet to store those hundreds of small items 

such as nails, serews, nuts, stampa, hobby needs, fishing 

lures and fies, assembly components, ete, Ideal for gifts 

too, Gray baked enamel finith, welded steel, aluminum 

drawers, rubber feet. Shipped postage pre 32 

deawor unit, $9.95; 16 drawer unit, $5.95. Satisfaction 
ur money back. Add 3 for Ohio orders 
hs or money orders +, please. 


we"? PERKINS PRODUCTS, INC. 


170 E, MARKET STREET ALLIANCE, OHIO 


CUT COSTS with ALLEN Punch Press | | 


1-Ton Power Bench Type 
Power, Dependable, 


CRACKED LENSES on 
flashlights will hold fast un- 


f 

1 

1 

1 

! 

! 

| 

1 

| 

| 

| 

| 

| 

! 

1 

| 

| 

1 

| til they're replaced, when 

[You mend them with trans. 
parent "Duco" Cement. 
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TORN WALLPAPER nood 


LEAKY AQUARIUMS call 
not be a household eatas- 


for quick, dependable re- 
pairs. A dab of waterproof, 
transparent “Duco” Ce- 
ment seals leaks easily. 


ALVA F. ALLEN, Dept. PS, CLINTON, MO. REPLADE FELT co) tnont 


dlesticks, vases, and 
-brae—to protect fin 
ish of tables. Use Du Pont 
“Duco” Cement. 


LEAKY TENTS can spoil 
camping fun. Waterproof. 


How to repair Scotice abe, peeves 
broken windows Soenec eines 


a 4 ‘ 
MAIL THIS HANDY COUPON RIGHT AWAY 


Devil Tools, Irvington 11,N.J. 
Please send Free copy of Booklet HT-905 
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GET THE WORLD'S LEADING 
TV & RADIO CATALOG 


ALLIED’S 1954 


ELECTRONICS BUYING GUIDE 


SAVE ON 
EVERYTHING 
IN TV AND 


Everything for Experime! 
Amateurs, Servicemen, Engi 
and Sound 


recorders, test. instrumen 
builders’ kits, industrial 
tronic supplies—plus 
sands of parte, tubes, to 
and books. Get 


NEW HOME OF ALLIED RADIO 
ultra-modern facilities TO SERVE YOU BEST 


SEND FOR 
ALLIED RADIO tr 
TALUED RADIO CORP., Dept. 7-cc-4 Cdahianmmaas | 
1100 N. Western Ave., Chicago 80, Illinois 1 
[CO Rush vane 1954 aise 268-Page Catalog 
Vome—________________| 
ei 1 
__— suoe__! 
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FREE BOOK — “How to Doa Good Paint Job." 
Send card (and name of your, retailer, if 
you wish) to Baker Brush Co,, Inc.,'83 
Grand St., New York City 13 


WITH TIMKEN DOUBLE ROW 
TAPERED ROLLER BEARING 


If you suffer the distressing pains of these 
dlseaey after the ‘ufual remedies have failed, 
fed. systema of tre 
‘Fats enervelous ystems is lly exolalned oc 
Ball Clinic's FREE BOOK: Write Toda 
D. -A_Excelsior Springs, 


Get Our Big Manual of 


“HARD -TO-GET”’ ITEMS 


\ seers MAIL SALE i2hiriee 
age 


WATCHES—OPTICAL—PRECISION UNITS 


Special Closeout Carloed 
‘Of Famous Maka! 


‘Only 104 
THE L. 5. STARRETT CO, + ATHOL, MASS.,.U.5. A. 


VISE-GRIPS “Lost” For 5 YEARS FOUND 
STILL CLAMPED UNDER TRAIN AFTER 300,000 MILES! 


WRENCH 


DOES MORE JOBS EASIER 
THAN ANY OTHER TOOL! 
True stories like this show why 
Vise-Grip is the HANDIEST tool 
of all! A squeeze of the hand 


Oe \ekaboa disks 
‘Mode only by PETERSEN MFG. CO., DEPT. P-3, DE WITT, NEBR. 
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BUIL 


Exclusive GIL-BILT Build-It-Yourself Features 


loimo'® stary and det i extro 
ordinary 90 DAY NO-RISK TRIAL OFFER. 


ECLEAN FILTER CO. 
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YOUR 
OWN 


POWER TOOLS 


SAVE 


HANDY FOR ALL 


METAL REPAIRS ! 


FREE iilustrated 
Booklet, “Solder 
ing Simplified.” 
Tells you how. Send 
postcard today. 


KESTER 
SOLDER CO! 


Oooo] 
PROFESSIONAL DOUBLE 


MOORISH 
THROWING 
KNIVES 


'2.95 Ne f 


ROTARY 
TILLER 


ti 
380. Michigan Ave, Chicoae i, 
7070 Wllywoad Bl, Lox Angles 8, Cal 


WIZARD ~~" W000 


FIRZITE® 


Tames. that ‘wild grain” on fir plywood. 
Virtually prevents grain raise or checking; 
insures perfect finish of paint, stain, enamel, 


Write fer leaflet PrI- UNITED STATES PLYWOOD CORP., NEW YORK 36, W.Y. 


HERE IS YOUR 


MICROSCOPE 
25X To 1200X 


Compare these features with your requirementa, We 
tis to be the greatest Yalue ever offered In a Ane research 


ee 
r= 


Higld specifications ‘and designs by the Japanese optical industry. 
ACCESSORY LIST 


Objective tenses Eyepieces Mechanical Stage. « 14.95 
aie Se Rag ieee staat of 


HEIDELBERG 
SOX. 2000% 
319.00" 
SEND FoR 
BROCHURE 


10-DAY MONEY-BACK GUARANTEE 
Send coe, roidents aa 4% Mate take 


ZEAKRON 2532222 


LOS ANGELES 27, CALIFORNIA 


gf ony 
(55450 


index, Milling Table’ 
Work 


ieticneed 
Hoeag th 
pong 
Natictrd 
HeMeiena 

in crn tues stove 

Sicepe Sle ret toe 

144 


ts pacts 
eee re ses 


HOW-TO-Do- 
TT Information, 


tie bigwest 
Worth sever oi 


POSTPAID 


KAKEST COMPANY 
=> _Carwenrville. Penna 


“HOW I KEEP MY 


ENGINE TUNED” 
by DEB SNYDER = 


1952 and 1953 


ILM.C.A. 
Champion 

Racing is my business. Cag ~y I'm 

pleaty fussy about my car d hours 


tuning it. How do, keep ic tured Easy! tl 
depend on Miracle Power, and believe 
me, it works so_well that I've won the last 
two LM.C.A, Championships, taking 58 


races out of 67. 
use it in my passenger cas; roo-—in both 
gas and oil. Here's why: Miracle Power 
stops hydraulic valve lifter noises . . . frees 

= stays onto lubricate even 


sticking valves . 
when heat breaks oil down >nd ad gives 2 
And iracle 
damage, big- 


better compression seal. 

Power prevents Dry Starti 
gest cause of engine wear. Oil can't reach 
all parts during the 
rough five minutes after 
starting. But a light 
tough film of Miracle 
Power is always there 
preventing dry metal to 
metal contact! Yes, I 
know Miracle Power 
pays, off with extra 
, longer life and less 

Sif Consumptio 

Miracle Power is made 
by The AP Parts Co 
oration over in 


oledo, Ohio. They 


(A blend of super lubei- 

(Avtendetwperitr make special lubricants 
Sei"Symete rps for the Air Force, Navy, 
in suspension. Tree engine rebuilders ani 
‘the engine sot the oil) others. Miracle Power 
is sold a money back guarantee 
through leading car dealers, garages and 


stations. In fact, Ford, Kaiser, and 
Winys approve Miracle Power for sale 
through their dealers. 

But don’t take my word. Write The AP 
Pares Corp: Dept-811, Toledo for the re- 
port of an independent laboratory which 
road tested liracle Power for over 
33,000 as, miles—or better yet try it 
sinter Darn 


FILE SAWS ror PROFIT! 


|S eemace RAPID SAW FILER 


MAKES SAW FILING EASY. 
‘Opens the door to extra pro 
‘A power driven filer that 


for literature teday! 
BeMaCo Automatic Sow Set— 
START 


\ rooavt 


BEAVER MFG.CO. 


Sew Machine Div, 9-5 


1800 50. ISIS AVENUE INGLEWOOD, CALI 


TOOLS AT FACTORY PRICES 


Save up to half on Fully Guaranteed New Tools 


matcHtD 5418 


2/18" Wo Vs Thon 


5319 HORTON STREET 
OAKLAND 8, CALIF 


MECHANICS TOOL CLUB 


ioe) Am TO-DAY FREE TRIAL 


90-Day Warranty 
On All Machines 


was 
BRAZIS 
GRINDS. 
SANDS 
POLISHES 
SUrrs 

/ BRUSHES 
POWER UNIT 


CHARG! 
BATTERIES 


ates SALES CO. « scxtn oases bat Te 
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Aachors are a “must” for in- 
stalling securely exactly where 
you want them—not where the studs are. 
Molly will hold where nails and screws 
won‘t—anywhere in any hollow wall 
construction. Mollys are neat, easy 

to use, inexpensive. And fixtures 

con be removed for cleaning and 


be replaced. Are they rea'ly 
good? More than 50 EASY TO INSTALL + NO SPECIAL TOOLS NEEDED 
have been used 3 


sd customer. GB [rast rns nour] 


i Sat SIZE AS 
ASK YOUR MOLLY. THON 


NOW MOLLY T's. wow 
a [ 5. wow ruact rxtune 
21S FULLY | 1m Fosmon RETURN 
INSTALLED 


SEW AND oHTEN 


oz MOLLY <4 ; 2 


MOLLY CORPORATION @ DEPT. C5 @ READII 


SURPLUS TOOL SAVING 


JOBBERS LENGTH DRILL SET 


AT LAST! A PRECISION 
LEVELING INSTRUMENT 


FOR ONLY $1295. 


Pipa NYS 
trated 5 om $2.98 Bee puree 
Included, 2% 


1 TON WINCH with CABLE 
Sioa 3 $9.95 


neo 
poe 
Ratchet type 
Steet Base for 
Ped 

: 


he LE’ 
better yet, order a Deluxe LEVELALL. Clip and 
ial the handy coupon now! Money-back satisfaction 
fuaranteed. Dealer inquiries welcome 


oat at'$253 Shp a ‘Si 
ostip 
Naim 
Suet 


Tet TOOL CA Canada, peices oighiy higher wile 
Tat TOOL CO, dtrci"s? mich. WORE Rear aaa, Meare 


r 
1 
| 
! 
| 
I 
| 
| 
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So oe ee 
“MELIOS™ ORIGINAL TOOLMAKERS 
VERNIER CALI 


‘Bpowias, benden, eit, ACA, GEL eget 
pan Hay ‘at am 


AIRBORNE SMES CO. yx 


mumeovare DELIVERY: SUPPLY 
"Send for CATALOG of Matars and Electrical equipment 


JROBERTS ELECTRIC CO. Dept. 148, 849 W. Grand, Chicago 22,1 


302. rorutar science 


do it yourself 
with "Super NEW 


blo. Torch! 


(Uedlow Electric Peat Remever) 


is redhat. Covers 15 
surface per min 


is ight in weight, 


Now you can remove stubborn paint 


AC/DC, and 
Aerghet job = = + 
boats. Handle stays cool while coil 


Long Islond City, N.Y. 
Send 204 for 2-p09e Catalog 


xives © roos Bees 


ANDICRAFT KITS 


sony ance cosa 


EDWARD J. NOLAN, PULASKI, NEW YORK 


ELECTRIC SHEAR SHARPENER 
a ‘Deer 90,000 Sold—It Must Be Good 


WILLIAM Marvy COMPANY, 
a7 a tee 0 PaeaP Htinn. 


FOUR-WAY weir, €O., Dept, 
1810 S. Federal St. + Chicoge 16, il 


SAVE $ $, DRILL 
OWN WELLS! 


investment back through 
rental, ‘contracting, resale, 
Simple ‘to. erect, ‘operat 
‘move. Drills wells, 


materials and workmanship, 
Bed by US. Beptsof Agriculture and Fore 


For a csi 
boiler ond 1 
34 hp motor or 1V2 hp go! 
HAW" OU monet, 


for 6" cosings, available 


10 change without 


Write for free literature to 
Dept. PS-3. 


CONSOLIDATED INDUSTRIES, INC. 
WEST CHESHIRE, CONN., U.S.A. 


' Lowest re 
PASSENGER AUTO 


BRONZE FOUNDRY 


Schools and Home Workshops 
e your wi castings of alumk 
Ppvaiiabte ta 


| cue ur soa tan woe 


| WELDWOOD” 


PLASTIC RESIN GLUE 


stronger than the wood itself. Mixes easily 


with water. 
water-resistant 


Wt for leat 23 


Stain-free, rot-proof, highly 


‘= UNITED STATES PLYWOOD CORP., NEW YORK 36, H.. 


Made 
$900 


IN SPARE TIME 


hamden 
nul fers 
ey Fi 
ce E, Parsons, Every sw you sharpe 
y of the Foley Saw Filer '< 

ners. Cash business, 


‘an ad that brings yo 
ho canvassing, No ey 


FREE BOOK 
“MONEY MAKING FACT: 


just how you 


Yelop inte a full ti 
olay f 
No salesman will ¢ 


Send for FREE BOOK 


FOLEY MFG, CO., 319-4 Foley Bldg., Minneapatis 18, Minn, 
Send FREE BOOK—“Money Making Facts! 


«real shop. Se 
his pra plan, 
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JIG SAW & CIRCULAR SAW! 


THESE TWO AMAZING SAWS HAVE THE SAME FEATURES, 
DO THE SAME WORK AS OTHER SAWS COSTING $50 & UP! 


sure ne ae : 


DRAINS cellars, laundry tbs; CK-WAY to SHARPEN I 
FILLS tons, CIRCULATES BM ne QUICK: HRY te SHARPEN 


Model 6-12P 
$16.50 Povo 15 Saw Company 


~._ NEW, IMPROVED CALCULATOR 
FOR WOODWORKERS only 25¢ 


tly gives information on lumber, 


Good FOR HOME BUILDERS: 
awe 30%t0 40% 


Don't pay several hundred dollars more than necessary 
when you build @ home! Buy direct from our mill ot our 
ow, factory, freight-paid price. We ship you the lumber 
cut-to-fit, ready to erect. Paint, glass, hardware, nails, etc, 
tans furnished—also complete 
lo wonder our customers write us Handsome 
d 30% to 40%. Architecturally op- Big Catal 
ation. (Not prefabricated.) 9 Catalogue 
LEWIS MANUFACTURING CO. 
1343 LAFAYETTE AVE. BAY CITY, MICH. 


904 rorutar scietice 


BUILD YOUR OWN ARC WE 


OR LIGHT HE ec ccenss 5 
500 


$15.50 sea, ood cone. 


EGE Soe 97 30 


Cuno Oil Fi 


DUTY—Lightest Weight 


The streamlined PHILUPS Flash will do the work 
‘of veveral ordinary type irone—foster, easier, 

fonomically, iutont heating, Nigh or low heot 

bby control of your “irigger finger”. Hot 

: ing, protected 


GET “New Car” POWER! 


Burning oil! $3. .95 


Compression! 


consumption. Old, 
‘tay ‘pot need expen 
une. Only takes. ein 
oe yet ou 10,000 

of low-cost driving 


‘more miles 
Dleasure. 


Ofder today! Sorry. no COD’. Free 
{iformation. Dealers inguire. 
S. CENTRAL DI 
Et 


FISHERS | *7*¢.5 sere 


AINA 


3 ? _ ia 
wow to cer a NEW GARAGE DOOR 
AT LESS THAN HALF PRICE! 


and when to use 
Door 


Yes, you con have 9 aw 
Shown here — complete: with 
Stanley Swing Up ‘Hordwore 

jor Text thon hall what you'd 
normally poy! 


how quickly you con do 
iob— ond mighty proud of 


Id it yourself from Your results, 
trem No. 86: Ask. your deoler for Simpi- 

fol tools fed Directions for Installing 

Sot ‘allow Sionley” Gerape, Nordwers 


‘ond Eavi-Bild Pattern. Or use 
coupon below. “Trade Mark 
Pe Fosl- 


“ord 
Geroge Door Pattern No. 86 
Please send Simplified Directions for instolling 

1 Bouble Garope ‘Door Hardwore. 


ZONE___STATE__ 
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WHEN IT COMES TO WOOD 
FILLERS THERES NO 
SUBSTITUTE FOR PLASTIC woop! 


Plastic Wood is stronger—resists weather. Sands 


down to a smooth, hard finish, Professional 
craftsmen have preferred Plastic Wood for more 
than 50 years because it takes paint, varnish 
and other finishes best. Will not chip, crack or 
peel... 


In Natural and 8 wood colors! 


‘PLASTIC WOOD’ 


won't pull away! In cans and tubes. 


| WIZARD «WOOD 


WHITE FIRZITE® 


| Produces magical “woodsy” effects on ply. 
| wood and solid lumber. For light pastel tones, 
tint White Firzite with Color 


| nto nana 24-UMTED STATES PLYWOBO CORP. NEW 


Experience Not 
Today 

ENGINE PRODUCTS MFG. CO. 
Ana 


JAW 


RETHREADER 
DIES 


FREE Plan To Build Your 
ye Self-Propelled 


& POWER MOWER 


Now you can save money by building your 
own Power Mower. Pulls Itself 

tell, We furnish you any port or ports 
you need plus building instructions. 
Write for FREE PLANS . . . No Ob- 
ligation. 


Dept, $-3, 811 E31 St., 


1St., Kans. City, Ma, 


SLIDE RULES 


Guaranteed Accurate Slide Rules 
Regularly Sell for $4.00 and Up 


calcvloting 
 10- 


FREE forger cone! anveers 


SLIDE RULE MAN, Dept. SEES 


2031 Shore Blvd., Astoria, LI. N.Y 
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GOLD-SILVER-COINS 


wsily located with new Lightweight 
Det 


FREE LITERATURE 
FISHER RESEARCH LAB., INC, 
PALO ALTO 


FREE CATALOG 


“BARGAINS golore for w 
home, Pur r 


shop, farm and 
nya 


i books, A. 
fend welding supplies." 
“MONEY BACK GUARANTEE” 
Send for FREE CATALOG today. 


LEJAY CO., 223 LeJay Bldg., Mi 


AUTOMATIC — 


MAKES NEW 


Minnesota 


IN PAN-AMERICAN ROAD RACE, “toughest 2,000 miles in the world,” thirty leading contenders selected Life-time for their 
gars, ad no, trouble, although other cars dropped out due to battery failure, Small stock car winner C, B, Evans said: 


&___. The Battery That 
Wouldn’t Give Up 


Run down, baked, frozen, it keeps bouncing back to life. 
Six-year bonded* guarantee rocks billion dollar industry. 


Herolded os the “bettery with 753 lives” a new American battery has 

defied the determined efforts of automotive editors and researchers 
to make it give up. 

Run down, charged, run down and charged from 604 to 1142 times 
fn S.AE. tests, it keeps coming back for more. 

In one test, the Life-time battery beat (by a narrow 24% margin) a 
famous German bat rumored to be postwar “super battery: 

Over 58,000 foot-pounds of power—enough to lift an automobile 
15 feet straight up—is developed by the Life-time battery. Tre- 

mendous power reserve accounts for battery’s performance from 

35 below to 160 in the shade. 

cors ond trucks, the Life-time battery sells in all 6-volt sizes for 

$29.95, in 12-volt sizes for $34.95. Special sizes are made for marine 

and industrial use. 

For name of nearest deoler or distributor, write Continental Manufac- 

ing Corporation, Dept. PS-3, Washington Blvd. at Motor Ave., 
Culver City, Calif. 

*Six-year guarantee backed by multi-million-dollar bonding company. 


WANTED: Life-time Battery Distributors, 


Dealers, Regional Managers 


Frankly, we have a problem. Every day, letters and The answer seems simple: appoint these dealers 
wires pour in asking for the name of the nearest _ to take care of our new customers—but it isn’t 
Life-time battery-dealer—so many, in fact, that that easy. We need men with executive ability 
we need more dealers to handle the demand. who can avalify ‘as regional managers to help us 
These new customers have seen our full-page ad- decide which dealers should be appointed in the 
vertisements in Look, Trve, Argosy, Esquire and fastest-growing organization of its kind in the 


as 


SCIENCE AND CHEESE CAKE were com- 
bined in another test, where Life-time 
battery was run down completely, then 
lowered into tank of water and frozen ty 
solid, Six weeks later, still in cake of 

ice,, battery was connected to heavy 
truck motor, started it immediately. 


about thirty other magazines. Or they have seen 
or heard our television and radio broadcasts of 
international sporting events like the Pan- 
‘Azuerican Road face. Now, the sane tn il brings 
requests for Life-time battery dealerships. 


Continental Manufacturing Corporation, Ds 


?5-3, Washi 


world. We also need distributors to handle ware- 
housing and administration for our dealer net- 
work. If you have organizational ability and are 
financially responsible, we'd like to hear from 
you-and discuss your opportunities with us. 


Culver City, Califor 


dot Motor Ave 
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suPERSHOP MAGIC 


5 BIG POWER TOOLS IN ONE 
FACTORY TO YOU $79.95 


Only SUPERSHOP can offer 


you a complete precision-built 


workshop for $16 per tool 
100% Ball Bearing. Lifetime 4 
accuracy. Rugged frame of - 
heavy steel tubing, Handles 
big jobs. 8" saw. Sold direct 
from factory to save you $65.05, 

Barone ela Write for 

FREE Ca! 


257 YATES AVI 
ELOIT, WISCON: 


YOUCANSTARTA TUN WYN 
5 BUSINESS 


IN YOUR SPARE TIME 


Andy Phillips says: 
MyBELSAW Sharp 
‘Smith gives me big 
profits at low ex- 
pense —I can run 
35 to 40 circular 
saws in an 8-hour 
day — that makes 
‘me $40 cash.” 
“T also get BIG EXTRA PROFITS... up to 
by grinding planer and jointer, knives ~ ther 
demand for this kind of 

REPEAT CASH business in your 
wwe while you are working at you 


OWER TOOLS 


BELSAW SHARP SMITH rushed to you. 


FREE book tells how 

YOU can start making money the very day 

your BELSAW SHARP SMITH arrives. 

rns $4 to $5an hour in your SPARE TIME, 

arpening and. setting circular saws, for 

ders, lumber yards, Plus BIG 
EXTRA CASH, precision grinding 


Taner 


MACHINERY CO 
ne Kansas City 11, Mo. 


BELSA’ 
4406 Field Bull 


308 rorutar science 


BARRON Drill Press T00 


FOR WORKSHOP AND 
INDUSTRIAL USES... 
© Over 40 precision built woodworking tools 


Sa accomones cs" Hi-Speed Router Bits 
ce’ Ganders & Drum Sand 


Kusiiiary ‘Metal Tables—All Metal 
Shaper Fence” Spindle Adapters — Handy 

father items indiopenebie 
asctl, yeraatie works 


ROTARY PLANER 


$G-50_— ak tor special folder — 
Only FB aeeve Bra Gastar our Del Pree 
BARRON TOOL CO. IN 

384 Architects Bldg., Detroit i, Mich. 


CU. FT. MIXER 
T FROM MFR 


CENTER TOOL CO. 
centre New York 13 


ELECTRIC WELDER {5% 
Braet rea lame gs 


metal of money hack. Repairs tanks, 
tools, fenders, machine parte ete, Com: 


ering: cuttin. brasing $1.96. = 
=u ex Sot $643 
sea a ulncy 6, ave i 
axe ESHELMAN See 
ers 


Tractors & Bam 


NCH HOISTS 
FOR GARACE-SHOP= FARM 


SURPLUS RADIO VALUES 
AVAILABLE FOR 
Mee rine INS YeS. 4 


ARMY FIELD PHOWE® 


A pets mane into 


QUICK STOPS KILL! BE SAFE !! 


SURPLUS STOW 
Viorsr 


co GEAR PUMP 


Es ‘one to 


ViCKERE HYDRAULIC 
TRANSMISSION 
sees on 


EW VOLTMETER: 
0-30 Amey: 


320 PAGES ~ FULLY ILLUSTRATED 
Lorger then ever before, Packed with SENSA. 
TIONAL VALUES in WAR SURPLUS, FACTORY 
CLOSE-OUTS ond GENERAL MERCHANDISE! 
Included ore thousands of items in Hond & Power 
Tools; Hydravlic Cylinders, Pumps, Motors, etc, 
Hordwore; Industrial Tools; Comerat and Photo: 


Eiri som Supplies; Outdoor ond Sporting Equipment Micro. 


Telescopes, ete. Foom Rubber, 
- RIGHT ANGLE ORIVE 


Electrical Motors, Blowers, etc. Aggy =. 
tp de 1 toe Beth Gadgets plus many. many mere hard-to-find items.” @ SP fe aug 


cients anyerint iss “UA 
Only SOF ensrasartiseee "MM 


PALLEY suppty co. smo ogy es3 
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How Much Did  %o~ye c= sample how much you remember of 


the useful and interesting information packed into 


You Learn? this issue of Porutar Science MonTuty. Answers 
Ry Sanford E. Taylor and to the questions are printed just below the quiz. 
Helen Frackenpohl After each answer is a page reference to the ar- 
Washington Square Reading Center, New York ticle on which the question was based. 


The best-looking finish for walls 
Ine woods ts 


1. C. P. Hornung, the auto artist, has 5. 


painted models that go back as far paneled in fine 

as 

a. 1877 

b. 1895 

e 1902 6. According to atomic scientists, the 

This man is atomic pool envisioned by Pres. 
Eisenhower is most likely to con- 
sist of 


‘a. surplus fissionable materials 
b. uranium and thorium ore 
. an exchange of atomic information 
7. Diesels for the White Pass & Yu- 
kon R.R. are specially made be- 
cause of 
a, unbelievably steep grades 
b, harsh weather 
¢. the roadbed’s hairpin twists and turns 
8. The new solar furnace has uncov- 
ered two substances with melting 


1d 7,000 degrees 
id 8,000 degrees 
a, testing tobacco for tar ¢. between 8,000 and’9,000 degrees 


b, demonstrating a new oil filter 9. The Eaton magnetic clutch em- 
© lighting a cigarette ploys as its magnetized agent 

ir layering is a new method for a. fine iron particles in oil 
a. growing plants without soil b, fine copper particles in oil 


b, testing m ¢. a dry mix of iron and other particles 

© rooting ple 10. With precast roadbeds and new 
4, Care in the Kaiser Hospital is not car trucks, commuter trains could 

as expensive as it might be, because go up to 

a, mass-production techniques are used a. 75 miles per hour 

b. patients help take care of themselves b. 100 miles per hour 

¢. convalescence is accelerated ¢. 150 miles per hour 


NEXT MONTH ... 
A Boat You Can Build 


Anyone can build it, says the man who 
tumed out the original and wrote the article 
about a small boat you'll see in the April issue 
of Porutan ScteNce Monuty. The lack of 
framing is the secret of its simplicity. It’s a 
boat that will let you join in the fun of the 
crowd afloat this summer—with either oars or 
outboard. 
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This one 


NNO 


362R-5T3-3HAS 


yim DIRECT ~FROM- FACTORY 


BUY wat 
SIGHTING al = "aot" B56 


4" DRILL VALUE 
DRILL ond 29 Pe, drill et 


IR COMPRESSOR 
ACCESSORIES 


eb Factory. 10 day 


MASTER MECHANIC MEG. CO., 
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HEREIS REAL 
SHOP VALUE 


9x 3’ Model C Precision $2119 


Lathe, less electrical equipment. 
Time payments: $22 down, $17 monthly, for 12 
months. Prices f.0.b. factory. 


Lathe values aren’t measured in dollars. They are gauged by accuracy, ver- HOW TO 
satility and dependable service. That's what makes South Bend 9” Lathes RUN A LATHE 
such remarkabie values — they give you more of what you actually need. Every othe operator 


They are built to the same high standards and with the same skilled needs this popular 
workmanship as larger South Bend Lathes. This makes them capable of reference handbook ~ 


precision work of all kinds in the small shop or close-tolerance production _$”,'e!he operevion 


of small parts in the large manufacturing plant. Their versatility covers f° helpful infornoe 
the entire range of lathe operations and is supplemented by numerous tion. 365 illustrations. 
attachments available for special classes of work. 

Compare these lathes with all others, regardless of price, and you'll see 
why you get more for your money in a South Bend. 


Send 50¢ for your 
copy. 


SOUTH BEND LATHE + South 


Building Better Tools Since 190 
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A Few of the 101 Savings 
Learn 
20 SURE WAYS to get from 2 to 

5 more miles on every gallon! 
11 ways show how 

g70 save up t0 50% on oil bills 
14 common sense 

Ways show you how! 

Everything 
you need to know about all types. 
How to Collect Faster! 

Book's basic 
koow-how helps, you service and 
fepair every popular make car — as 
Br back as foes models, 


Book lists fair price 
mechanic should charge for over 
100 repair and service jobs. Pro- 
tects you from bill padding and 
overcharging! 


Side — “Annoying 
Noises —"Sluggish 
no Site 


Where other publishers might 
charge about $6.00 for a comparabl 
book, WISE SLASHES that figure in 
half — to only $2.95. 

But first, week’s FREE Trial must 
convince you book will help you 
save at least $100.00 a year — 
EVERY year — or return it and owe 
nothing: Send NO money. M 
FREE-Trial Coupon NOW! 


Steam 
ick-Up — Hora 


Defroster Doesa't 


Sener Tet tanger! Mail HEETiat Coupon) 
Now! 


Rush FREE-GIFT Coupon Now! 


WM. H. WISE & CO,, Inc, 
50 West 47th St, New York 36, N. ¥. 

Without obligation, ship me for Week's 
FREE Trial the brand-new 512-page « 

“HANDY GUIDE FOR CAR OWNERS" 
After 7 days, if convinced it will help 
me save at least $100.00 a year, I'll keep 
it and. remit slashed bargain price of 
only $2.95 plus postage, at only $ 

monthly. If not 100% delighted, I'll 


simply return it and owe nothing. 


FREE GIFT! 


Me. 
mals 
Rs: Wieove Printl 


Alte include my 


ADDRESS a 


cys 
ZONE __ 


SAVE MORE! "too! $3 now ond ve 


tend sil shipping co 
turn privilege ond’ prompt refund guaranteed 
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If Atomic Fuel Were Shared... 
He’s the Audubon of the Automobile. 


Catching the 8:05 Could Be a Thrill..........120 
Patients Enjoy This Hospital...... 126 
Sun Furnace Goes to Work.129 
He Made a Fortune Fooling Fish. 134 


Future Atomic Fleet Emerges from Desert..139 
144 


Detroit's Tata Plastic_Fantasies 
The Hardest Metals Made by Man. 158 
ad 164 


es the New Willys..... 173 
Gus Doctors a Case of Jitters. iad 180 
How to Build a Midget Tra sates 183 
Hole in the Well Hides My TV Set... 190 


‘anel_It_with Wood. 
Folding Chair for Summer Leisure............213 
Kit Becomes a Hi-Fi Amplifier. 
How to Grow a New Tree_ ‘ast. 


(More features and departments are listed on page 4) 


They Like Ike’s 
Atomic Ideas 


When President Eisenhower dra- 
matically proposed (right) to the 
United Nations that an interna- 
tional bank of fissionable mate- 
rials be created for peaceful 
uses, PortLar Sciexce Moyraty 
promptly rounded up some nu- 
tlear scientists and asked them 
what they thought of the idea. 
Their inspiring reactions, tran- 
scribed from magnetic tape,are re- 
ported in the article, “If Atomic 
Fuel Were Shared,” beginning on 
page 101. 
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ADVERTISING | OFFICES: sew 


A new educal 


program for the whole family..sponsored 


and the other, the spectae One ix the owl 

which often alights upped at Calico Buttery 

In summer, the snowshoe rabbit is the same €yes"" showing! Nature mee eee ot 

color as his tundra home. But when snow comes he begins fascinating fotects her own" with 


to turn white—and soon he's camouflaged again! 


wonal 


Here are two unusua 


look-alikes 


A fascinating NEW WAY to bring the} 


WONDERS OF NATURE 


into your home! 


“What will these un: 
usual creatures grow 
up to be? You'd never guess! 


if you enroll now 


THE CURRENT ALBUM 


IGHT Now i: 


excellent time for you to find out 
‘about the National Audubon Society’s revolu- 
tionary “Museum-at-Home” Nature Program. If you 
mail the post card at right you may have ABSOLUTE- 
LY FREE OF CHARGE the current set entitled 
CAMOUFLAGE IN NATURE, including thirty fascinating 
natural color prints plus an informative album in which 
to mount them. (Value $1.00) 

This generous FREE gift is being offered to you as a 
demonstration—so that you and your family can dis- 
cover how much pleasure and knowledge can be derived 
from this new and unique plan. 


A Much-Needed Program 

‘There is no subject more satisfying and worthwhile for 

young and old than the study of Nature. And the best 

way to undertake this fascinating quest would be in the 

Personal company of friendly and inspired naturalists, 

rae as those on the Staff of the National Audubon 
ocioty. 

These scientists would show you the migrations of 
tea birds over thousands of miles of open water .. . let 
you discover how cleverly Nature “protects her own” 
with camouflage . . . explain to you the strange and 
Jalmost unbelievable ways in which some animals repro- 
duce, and rear their young. Best of all, these naturalists 
slould open your eyes to the wonders ‘you can discover 
in your own back yard or park! 

An Amazing “Museum-at-Home” 
[The “Museum-at-Home” Nature Program was devel- 
loped to bring ta your home the closest possible equiva- 
lent to this kind of thrilling personal guidance. Each 
Imonth a fascinating new topic is selected, and you and 


MAGNIFICENT TRUE-TO-LIFE COLOR PRINTS} 
AND INFORMATIVE ALBUMS THAT ARE AS) 
EXCITING AS A VISIT TO A GREAT MUSEUM!) 


your family explore it together with the National Audu- 
bon Society's experts. For each topic, a collection of 
about thirty natural color prints—usually brilliant true 
color photographs—is issued, together with an album 
in which the prints (already gummed for this purpose) 
may be mounted. An interesting fact-filled text forms 
an important part of each set. It explains your “Museum- 

Home” exhibits, and gives you a wealth of other 
information. And the total cost is very low; only $1 for 
each set, plus a few pennies for shipping. 

In addition, along with your first album you will be 
given a handsome maroon and gold color protective case 
in which your Nature Program sets may be kept. In 
almost no time your albums and color prints will rapidly 
grow into an “armchair museum” of Natural History! 
And this “museum” will be visited again and again 
through the years by the whole family and by friends. 
Begin your enrollment now with a Free Gift. Send the 


postage-free card—without money—today. 
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Dazzling star of the 
Ice Capades of '54, 
"Greatest Show On ce”, says: 


‘T LIKE 
CAMELS 
YOUWILL,T00!' 


AMERICA’S NO 1 CIGARETTE... 


fr / Milduess, 
hr Flav or 


eg | Camels agree 


f 


~a 


L people than any other cigarette! 
PS) 
So IKE Donna Atwood — like men and MAKE THE " 
Nj mmokers everywhere — “es 30-DAY CAMEL 
= MILDNESS TEST 
* a 2 
‘ 7 © 
g brands in popu- _ 
° by billions. You ove it 7 


. ! 
for youl 


